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: R:-HL.X\/V<~-H<YGI1?RT-HR�p;X\J.P�1VbT+|/2-H<T-0+4MNJ.X\a2-h+.-0i:+4-HLC-H<lJ.MNJ.X[1V<¿GI1V<YL.X[LCJ.Le12_;M�LC-0Je12_±+Ob:Z\-HL
_o12+,GI1V<:L.JC+4b:GIJ.X[<T/AMxRT-HL.X[/V<wM2<:R�M2<wX[<YX\J.X[M2Z¸GI1VUdUxM2<:R6JC1WLCJ.MN+.JjJ.PT-�-I�m-HG0bTJ.X\1V<�12_¨J.P:X[L;LC-0J
12_ +4bYZ\-HL07���M2G4P�+4b:Z\-eGI1V<:L.X[LCJ.Lj12_�MA+4b:Z\-ePT-HM2R�_y1VZ[Z[1{p�-HRw=?36MA<?b:Ue=8-0+j12_�GI1V<YR:X\J.X\1V<mf�=81mRT3
iYM2X\+OL07¨�T12+;-I�TM2UKiYZ\-eX[<WJ.PT-r_o1VZ[Z\1{pjX[<T/S+4b:Z\-2�

���
	 ½�� 	 ¶�
�� 	 ¶�� ¼���� �
	 ¶��W¶�
���� �
	 ¶��S½��å¼�� 	 ½ ��»!

J.PT-u+4bYZ\-uPT-HM2R�X[L :��
	 ½m� 	 ¶�
O��J.PT-6GI1V<:RYX\J.X\1V<zX[L 	 ¶"�!¼&M2<:RzJ.P:-u=n1mRT3cXgL$# �
	 ¶��K¶�
KG
� �
	 ¶��v½m7å¼?� 	 ½²f]»!
O7 1`PT-r_o1VZ[Z\1¢p;X[<T/KX[L±M2<u-I�TM2UKiYZ[-r12_�MxGI1VUKiYZ\-0JC-�-H<YGI1?R:Xg<T/S12_�MdR:-HL.X\/V< �

% ½ � º&

% ½ �
	 ½�
'� 	 ½$� ¶(�Í½�� µ % ¶ �
	 ½*),¶(�å¼!
�·,+ � ¶�
.- � ¾!
�� � ¶�
 % ½ �
	 ½���¶�

% ¶ �
	 ½�
'� 	 ½$� ¶(�Í½��0/hµ1- �
	 ½�
�·32 � ¶�
54 � º&


1`P:XgLS-I�mM2UKikZ\-6GI1V<lJ.M2Xg<:LKJ.PT-wL.J.MN+.J.X[<T/~GI1VUdUxM2<:R�� % ½ � º&
KM2<:RQJ]p�1�+4b:Z\-HLH� % ½~M2<YR % ¶N�
=812J.Pu12_�p;P:X[GOPWJ.M�52-eMdL.Xg<T/VZ\-rMN+./Vb:UK-H<>J;M2<:RwP:MHa2-�MxL.X[<T/VZ\-rGI1V<:RYX\J.X\1V<mfqL.bYG0GI-HL.LC12+`iYM2X[+H7

1�1di:+.1mR:b:GI-rM2<}M2GIJ.b:M2Z¸RT-HL.X[/V<u_y+41VU X\J.L±-H<:GI1mR:X[<:/T�?J.P:-�LC-0J`12_�+4b:Z\-HL±XgL 8:+4LCJ±GI1VUKikX[Z\-HR
X[<>JC1hM2<�M2L.LC-HUe=YZ\3uiY+.1?GI-HRYbT+.-27 1;P:X[L;M2L4LC-HU�=kZ\3ui:+.1mGI-HR:bT+.-eX[LjM2<&X[<>JC-0+4UK-HRYX[MNJC-eLCJ.MN/2-S=8-If
Jqp�-0-H<h-H<:GI1mRT-HRAR:-HL.X\/V<��>J.PT-,�?�I�k�2�76O�T�0�TM2<:RxM2GIJ.b:M2Z8RT-HL4X\/V<��lJ.P:-±�98m�0�k�2�76O�T�07 : <xM2L.LC-HUe=YZ\3
i:+.1mGI-HR:bT+4-�X[L±i:+.1mR:b:GI-HRW=?3WJ.M�5?Xg<T/dJ.PT-�L.J.MN+.J.X[<T/xGI1VUxUdM2<:Ru_o+.1VU J.P:-�RT-HL.X\/V<;:ÍL±/2-H<T12Jq3?i8-
M2<:RSJ.PT-H<KX[JC-0+4MNJ.X\a2-HZ\3e+.-0p`+4X\J.Xg<T/;+4bYZ\-�P:-HM2R:L�p;X\J.P|J.PT-`MNi:iY+.12i:+4X[MNJC-#L.b:G0GI-HL4LC12+H7�,Ù<KM2RYR:X\J.X\1V<
JC1�+4-0p`+4X\J.X[<:/T�VJ.P:X[L�+.-0i:+.-HLC-H<>J.MNJ.X\1V<AP:M2L�MeZ\1?12iYX[<T/r_o-HMNJ.bT+.-jp;P:X[GOPK+.-0iYZ[XgG0MNJC-HL�LC3mU�=81VZ[L J.P:MNJ
MN+.-K-H<:G0Z[1VLC-HR&p;X\J.P:Xg<wiYMN+4-H<lJ.PT-HL.-HL07+1`PT-S-I�?iY+.-HL.L.X\1V<</�->=7?(�A@B4 �
	 
,+.-0i8-HMNJ.LvJ.PT-K-H<:G0Z[1VLC-HR
=YZ\1mG65W12_¨LC3mU�=81VZ[L 	 J.X[UK-HLjM2<:RC/�+�->�D4 � ¾!
jGI1VUKiYXgZ\-HL±JC1T�E+�-F��+�-F��+�-F�²7 1`PT-eMN=n1¢a2-�i:+412/2+4M2U
X[L±GI1VUKikX[Z\-HRuM2L`_o1VZ[Z\1¢p;LA�¶N7HG�I1J�K(L
»?7NMOG�P1J�Q>L.R��SJTPFLVU!JXW�LZY�JTPFL$G�I�JTW�L
¾?7 MO/�M[U!J�Q>L�R�\1JTPFL$49J]K(L[R��1JTPFLZU!JXW�L^Y!J�PFL�M_G.P1J]K9`]a�L�R��1J�PFLZUbJTW�L^Y!JTP�L�GcI�JedfL
ºT7 Mg/hM'UbJiQ>LjR*\1JTPFLk49J�KbLjRr�1JTPFLlUbJTW�L�Y�JTPFLmM_/�M�UbJ�KE`]aFL'R5\1J�PFLk49J�K(L�R,�1J�PFL^UbJXWAL

Y!J�PFLhMOG�P1JXW�L.R|�1JTPFLnU!JXW�LVY!JTP�LkG�I�J�PFL
¼?7 Mg/hM'UbJiQ>LjR*\1JTPFLk49J�KbLjRr�1JTPFLlUbJTW�L�Y�JTPFLmM_/�M�UbJ�KE`]aFL'R5\1J�PFLk49J�K(L�R,�1J�PFL^UbJXWAL

Y!J�PFLhM'/lM.UbJTW�L.Rh\1J�PFL$49J�K(LcRe�1JTP�LnUbJXWALnY!J�PFL
¹?7 M_M.U!J�Q>L[R�\1J�PFLhM.UbJiQ>L[R�\1JTP�LhM.UbJ�QFL�R�\SJTPFLhM.U!J�Q>L[R�\1J�PFL.R��1JTP�LnUbJXWALZY!JTP�L�M

M*UbJ�KE`]aFL5R�\SJTPFL$M5U!J�K9`
aFLcR$\1J�PFL$M5UbJ]K9`]a�L5R�\1JTPFLlMcU!J�K9`
aFL*Rk\1J�PFL*RS�1J�PFLoUbJXWAL
Y!J�PFL^M[MmUbJXWAL*Rl\1J�PFLZMmUbJTW�LmR^\1JTPFLZMmU!JXW�LmRl\1JTP�LZM*U!JXW�LmR^\1J�PFLmRx�1JTP�LpUbJXWAL
Y!J�PFLnUbJTW�L

: i:+412/2+4M2U	_o12+,-H<:GI1?RYX[<T/AMART-HL.X\/V<}G0M2<�=n-eL.PT1{pj<w/2+4MNikP:X[G0M2Z[Z\3h=?3u+.-0i:+.-HLC-H<>J.X[<T/AJ.PT-
R:XU78-0+.-H<>JdiYMN+.J.LAM2<:R L.3?Ue=81VZ[LK12_�M~iY+.12/2+4M2U pjX\J.P R:X47n-0+.-H<>JxL.PYMNin-HLxM2<:R GI1VZ\12+OL07 1`PT-

¾



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

� M�


� = 


�������	��
 ���
� � *,+4MNikP:X[G0M2Zka2-0+4L.X\1V<W12_�J.PT-r/2-H<T-0+4MNJ.X\a2-r+4-0i:+.-HLC-H<>J.MNJ.X\1V<�� � M�
��YM2Z[1V<T/Sp;X\J.PhJ.PT-
LC-.<?bT-H<:GI-�12_�LCJC+4Xg<T/VL#i:+.1mR:b:GI-HR�� � = 
O7

º



������� 
����$"����	� 
 ��"$)�"$�$��� �.�	����
�
�� 
������!����

��
�����
���
���� �����#"$�

X[UdMN/2-HL|X[< 8Y/VbT+.-$,�7[¶xL.P:1{p M}Z[MN+./2-0+|LC-0Je12_#+4bYZ\-HLr_o12+|M}RT-HL.X\/V<�� 8:/VbT+.-*,O7[¶N7ÍMm�¨M2Lep�-HZ[Z�M2L
J.PT-rLC-.<?bT-H<:GI-r12_�M2L.LC-HUe=YZ\3xiY+.1?GI-HRYbT+.-HL�J.P:MNJ`MN+.-r/2-H<T-0+OMNJC-HR6X[<hJ.PT-rGI1VUKiYX[ZgMNJ.X\1V<hi:+.1mGI-HL.L0�
8:/VbT+4-�,O7[¶N7 =s7 ,Ó<6J.P:-HLC-eX[UxMN/2-HL`+4b:Z[-IfqPT-HM2R6LC3mU�=81VZ[L;MN+.-�+.-0iY+.-HLC-H<>JC-HRw=?3uG0bT=8-HL`p;X\J.PwZ[X[<T-HL
GI1V<:<T-HGIJ.Xg<T/eJ.P:-HU¡JC1|J.PT-HX\+�GI1V<:R:X\J.X\1V<Tf�=n1mRT3|iYM2X\+4LH�l/2+.-03xL.iYPT-0+.-HL�+.-0i:+.-HLC-H<>J�J.PT-jGI1V<:RYX\J.X\1V<
M2<:RcJ.PT-xLC3mU�=81VZ[L�_y1VZ[Z[1{p;X[<:/6X\J�MN+.-xJ.P:-x=81?R:327�1`PT-ALC-.<>b:-H<:GI-xX[LeLCJ.MN+.JC-HR~pjX\J.P^J.PT-�8:+4LCJ
G0bT=8- � PT-0+.-6M&=YZgbT-hM2<YRQ32-HZ[Z\1{p	1V<T-D
|M2<:RQJ.PT-6LC-.<?bT-H<:GI-u12_,LC3mU�=81VZ[LS=8-HZ\1¢p X\JKMN+.-uJ.PT-
M2L.LC-HUe=YZ\3hi:+.1mGI-HR:bT+4-HL#/2-H<T-0+4MNJC-HRwMN_oJC-0+;-HM2GOP}X[JC-0+4MNJ.X\1V<u12_�iYMN+4M2Z[Z[-HZ8+.-0iYZ[M2GI-HUK-H<>J07
£2¤�
 �S¦ ­�ª�«�®¯¦�
 MAª���ª�§QR��^®�§��>I G�H¸¦2H¸©�I8§¨®KJLHNM�HPO¸©QHPRSH¸¦¨§TI8§¨®¯ª�¦

1�1,GI+.-HMNJC-±RT-HL4X\/V<:L¸pjX\J.P�J.P:-�/2-H<T-0+4MNJ.X[a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<|12_TJ.PT-�i:+.-0amX\1Vb:LsL.-HGIJ.X\1V<��2J.PT-�<T1V<mf
+4b:Z[-IfqPT-HM2RrLC3mU�=81VZ[L�MN+.-�X[<lJC-0+4i:+.-0JC-HR�M2L�GI1V<:LCJC+4b:GIJ.X[1V<�GI1VUdUdM2<:RYL¸X[<rM`RT-HL4X\/V<rGI1V<:LCJC+4bYGIJ.X\1V<
Z[M2<T/VbYMN/2-27 1`PT-rG0Z[M2L.L#12_�+.12=812J.L#p;P:XgG4Php�-r-0a21VZ[a2-�GI1V<:L.X[L.J�12_;1`X[<(52-0+.f 1s1¢3����xfqZ[X=52-,+41?R:L#12_
+.-0/Vb:ZgMN+�Z\-H<T/2J.P~M2<YR^=812J.P 8T�m-HR^M2<:R~M2GIJ.b:MNJC-HR6³Ó1VXg<lJ.L07W5mX[<:GI-KJ.PT-HL.-d+.12=812J.L�MN+.-d-0a21VZ[a2-HR
b:L.Xg<T/uMu/2-H<T-0+4MNJ.X\a2-h+.-0i:+4-HLC-H<lJ.MNJ.X[1V<^p�-hG0M2Z[Z¨J.PT-HU��>�0�k��U.�V�o�O��_y12+S�?-H<T-0+4MNJ.X\a2-HZ\3��I�8GI1mRT-HR
+¢��U4�2�o�O7|�T12+rJ.PT-HLC-S+.12=812J.LvJ.PT-0+4-SMN+4-|J]p�1uJ]3>i8-HLv12_�GI1V<lJC+.1VZgZ\-0+4L,p;P:X[GOP}MN+4-SbYLC-HR�JC16RT+4X\a2-
J.PT-HU ��L.X[UKiYZ[-j1VL.G0XgZ[Z[MNJC12+4L0�:M2<YR6<T-HbT+4M2Z\fq<T-0Jqp�12+65mL07

�������
� "���� �������! #"�� � "%$� �&"%����
(' 
 
)$*",+�", �

1`PT-|GI1VUdUdM2<:R}LC-0J,_y12+vGI1V<:LCJC+4bYGIJ.X[<T/d1VL.G0XgZ[Z[MNJC12+CfqGI1V<>JC+.1VZ[Z\-HR}/2-H<T12=812J.L,GI1V<:L.X[LCJ.Lj12_¨12i8-0+4M²f
JC12+4L,_o12+vMNJCJ.M2GOP:X[<T/�8T�m-HR�+.1mR:LjM2<YR}M2GIJ.b:MNJC-HR&+41?R:L,M2Lvp�-HZ[Z�M2L,12i8-0+4MNJC12+4L,_o12+rGI1V<lJC+.1VZgZ[X[<T/
J.PT-,1VL.G0X[Z[ZgMNJ.X\1V<d12_¸J.P:-,M2GIJ.b:MNJC-HRW+41?R:LH7�1�1 5?<T1¢p p;PT-0+.-jJC1|M2R:RAJ.PT-v<T-I�mJ�iYMN+4J�J.PT-,+.12=812JÓf
GI1V<:LCJC+Ob:GIJ.X\1V< UK1mR:b:Z\-&UdM2X[<>J.M2X[<:LhJ.PT-~G0b:+.+.-H<>J6GI1V<:LCJC+4b:GIJ.X[1V< LCJ.MNJC-2�vp;P:X[GOP GI1V<:L.X[LCJ.LW12_
J.PT-|G0bT+.+.-H<>J;i81VL.X\J.X[1V<6M2<:R}12+4X\-H<>J.MNJ.X\1V<w1V<}J.PT-e+.12=812J;=81?R:3hM2<:R�M2Z[LC1AJ.PT-�+4-HZ[MNJ.X\a2-�ikP:M2LC-
1�7�LC-0Ju_y12+u1VL4G0X[Z[Z[MNJC12+4LH7�1`PT-^GI1VUdUxM2<:R:L^��-m�O�,.0/[��1I�32Y�����b8>�32,-¢��2 \V�54¨�52 Y6/\�fY6784¨�y�0�92 Y4�:-m�Y�q�0�;.
Y6/\�fY6784¨�y�0�bJq�bLS+.12J.MNJC-SJ.PT-eG0bT+4+.-H<lJ,PT-HM2R:X[<:/xMN=81VbTJ;J.PT-|MNi:i:+.12iY+4X[MNJC-�M²�TX[L;Xg<wb:<:X[J.L±12_ -N½=<N7
F 1mR:LvMN+.-dM2R:R:-HR}JC1uJ.P:-K+.12=812J,pjX\J.P�J.PT-KGI1VUdUdM2<:R>10�N�?4��N�i\2��p;PYX[G4P&M2R:R:LvMW+.1mR&X[<�J.PT-
_o12+.p�MN+OR6R:X\+.-HGIJ.X[1V<uX\_�<T1V<:-�-I�mXgLCJ.L±12+;UK1¢a2-HL;J.P:-�G0bT+.+.-H<>J`i81VL.X\J.X\1V<hJC1dJ.P:-�-H<:Ru12_�J.PT-�+.1mR
X\_�1V<T-�RT1?-HL`-I�TX[LCJ07 1`PT-�GI1VUdUxM2<:R<U4�!Y@7uUK1{a2-HLjJ.PT-�G0b:+.+.-H<>J`i81VL.X\J.X\1V<W=YM2G95uJC1xJ.PT-�12J.PT-0+
-H<:R¿12_`J.PT-uG0bT+4+.-H<lJ|+.1mR�7 : GIJ.bYMNJC-HRQ+.1?RYLeMN+.-uM2R:R:-HR�pjX\J.P�M&LC-0JS12_;GI1VUxUdM2<:R:L|p;P:XgG4P
LCi8-HG0X\_o36J.PT-,³C1VX[<>JrJq3?in-KJC1}b:LC-KM2<:R^X\J.Lv1VL.G0XgZ[Z[MNJ.X\1V<&+4MNJC-27BA`�0�²�:/3-T�q�@. P1J��!LhGI+.-HMNJC-HLeMe³Ó1VX[<>J
p;P:XgG4PA1VL.G0X[Z[Z[MNJC-HL#_o+.1VU ½=<;JC1*-N½=<jMN=81VbTJ�J.PT-DCkfqM²�TX[L�p;X\J.PWLCi8-0-HR 	 �n�.�I�N�:/3-m�q�6.TdEJ��bLeGI+4-HMNJC-HL
M`³Ó1VX[<>J�pjP:X[G4Px1VL.G0X[Z[ZgMNJC-HL _o+.1VU �`ºl¼ < JC1|ºl¼ < MN=81VbTJ�J.PT-ECnfqM²�mX[L�p;X\J.PALCi8-0-HR 	 �n��4¨�g�I��.GF�I1J��bL
GI+.-HMNJC-HL�M�³C1VX[<>Jjp;PYX[G4P}1VL.G0X[Z[ZgMNJC-HLj_o+.1VU�½=<�JC1 -N½=<�MN=81VbTJvJ.PT-IH;fqM²�TX[Lvp;X[J.P}LCi8-0-HR 	 ��M2<:R
��4¨�y����. P5J&I�Jq�bL�GI+.-HMNJC-HL#M#³C1VX[<lJ�p;P:X[GOPK1VL.G0X[ZgZ[MNJC-HL _o+.1VU � -N½ < JC1 -N½ < MN=81VbTJ�J.PT-KH;fqM²�TX[L�p;X\J.P
LCi8-0-HR 	 7Q1`PT-HLC-±M2GIJ.b:MNJC-HRmf�+41?RKGI1VUdUxM2<:R:L¨LCi8-HG0X\_o3�J.PT-±+4MNJC-±12_k1VL.G0X[Z[ZgMNJ.X\1V<��NJC1�GI1V<lJC+41VZTJ.PT-
+.-HZ[MNJ.X[a2-�iYP:M2L.- 12_TJ.PT-�1VL4G0X[Z[Z[MNJ.X[<:/�³Ó1VX[<>J.L�J.PT-�GI1V<:L.JC+4b:GIJ.X\1V<eLCJ.MNJC-�UxM2X[<lJ.M2Xg<:LsM2<e1�78L.-0JsaNM2Z[bT-
J.P:MNJ�X[L�M2L.L4X\/V<T-HRdJC1|<T-0p;Z\3SGI+.-HMNJC-HRWM2GIJ.b:MNJC-HR�³C1VX[<lJ.LH7�1;P:X[L¨iYPYM2LC-If�1�78L.-0J�aNM2Z[bT-;XgL G4P:M2<:/2-HR
p;X\J.PWJ.P:-�GI1VUdUdM2<:RYLML#NPO:Q)R)S!T5R)U�V(W(W%T5R=X�Y9N[Z,M2<:R]\)R!O:Q)R)S^T:R)U�V(W_W,T5R=X�YGN`Z>�2p;P:X[GOP6M2R²³.b:LCJ
J.PT-hiYP:M2LC-If�1�7�LC-0JKaNM2Z[bT-hX[<�Xg<:GI+.-HUK-H<>J.L|12_,»2¼=ah7 1�1&M2ZgZ\1{p _o12+SM�5mX[<:Rc12_`=:+4M2<:GOP:X[<T/�X[<
-I�m-HG0bTJ.X[<T/�+412=n12JÓfqGI1V<YLCJC+4b:GIJ.X\1V<AM2L.LC-HUe=YZ\3|i:+.1mGI-HR:bT+.-HL J.PT-0+.-;MN+.-,GI1VUdUdM2<:RYL0��b�M2<:R�ck�l_o12+
iYb:L4P:X[<T/SM2<:Rui812i:iYXg<T/eJ.P:-�GI1V<:LCJC+4b:GIJ.X[1V<6LCJ.MNJC-�JC1@?¢_o+.1VU!MdLCJ.M2G65n7
��X\/VbT+4- ,�7å»WGI1V<>J.M2X[<:L�X[UxMN/2-HLr12_�X[<>JC-0+4UK-HRYX[MNJC-KLCJC-0iYL�X[<�=YbYX[Z[R:X[<:/xMW/2-H<T12=812J0�sM2Lrp�-HZ[Z

M2L`ikMN+.J±12_�X[J.L`M2<:X[UdMNJ.X[1V<��T_y+41VU J.PT-r_o1VZ[Z\1{pjX[<T/KGI1VUdUdM2<:RwLC-.<>b:-H<:GI-2�
¼



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

� M�
 � = 


� G�
 � RE


����� � ��
 ������� #�bYX[Z[R:X[<:/eM2<:R6L4X[UebYZ[MNJ.X[<T/KMSJ.PT+.-0-IfqRYX[UK-H<:L.X[1V<:M2Zn+.12=812J07

¹



������� 
����$"����	� 
 ��"$)�"$�$��� �.�	����
�
�� 
������!����

��
�����
���
���� �����#"$�

M /[��1I� JTPFLK1I�N�?4��N� \*R�M#�����b8>� JTP�L 1I�2�;4��N� \*Rr�.�I�N�:/ -T�q�6.iP1J�PFLK10�N�?4��N� \
1`PT-jL.X[<T/VZ\-;=YMN+�X[<*8:/VbT+.-D,O7å»?7ÍMSX[L�=Yb:X[Z\J�_o+.1VU J.PT-jLCJC+OX[<T/T��M�/\� 1�� J�PFL�10�N�?4��N� \.R��?M2<YRdJ.PT-,Jqp�1
=YMN+ LCJC+Ob:GIJ.bT+.-`X[< 8Y/VbT+.- ,O7å»?7 =AX[L�=Yb:X[Z[J�_o+.1VUu�&M /[��1I� JTP�L�1I�N�?4��N� \[ROM������b8>� JTP�L 1I�2�;4��N� \[R�7�1`PT-
8Y<:M2Z>+.12=812J�X[L�UxM2RT-�_o+.1VU J.PT-#GI1VUdUdM2<:RSLC-.<?bT-H<:GI-2��M*/[��1I� JTPFL 10�N�?4��N�i\jR M��O�\�(8?� JTPFL 10�N�;4��2�i\
R��.�I�N�:/3-m�q�6.iPSJTPFLM1I�2�;4��N� \N�¸M2<:R�X[LjL.PT1{pj<wX[< 8:/VbT+.-�,O7å»?7ÍGN�8p;PT-0+4-�X\JjXgL;R:X[L.iYZ[MH32-HRwiYMN+.JÓf�p#MH3
J.PT+.1Vb:/VPAX\J.L#UK1¢a2-HUK-H<>J`GI3?G0Z\-27 ��X\/Vb:+.- ,�7å»?7ÍRWR:X[LCikZ[MH3mL J.PT-,+.12=812J�p;X\J.PAJ.PT-,M2GIJ.bYMNJC-HRe³Ó1VX[<>J
UK1¢a2-HRwP:M2Z\_yf�p#MH3WJ.PT+.1VbT/VPwX\J.L�³Ó1VXg<lJ`+OM2<T/2-27
��������� � 
 �	�&�,� � 
� � " ��� �
1`PT-#UK-0J.PT1mRe_y12+¨GI1V<:LCJC+Ob:GIJ.X[<T/jJ.PT-±<T-HbT+4M2Z�fq<:-0Jqp�12+65�GI1V<>JC+.1VZ[Z\-0+4L�LCJ.MN+.J.L�pjX\J.P�MvL.X[<:/VZ\-�<T1mRT-
M2<:Rh-HRT/2-rM2<:RhM2R:R:L#<T-0p <T1mRT-HL ?¢-HRT/2-HL�J.PT+41VbT/VPhJ.PT-j-I�m-HG0bTJ.X\1V<W12_�<T-0Jqp�12+65>fqGI1V<:LCJC+4b:GIJ.X[1V<
GI1VUdUdM2<YR:L07�°�1VUdUxM2<:R:L�_y12+±GI1V<:L.JC+4b:GIJ.X[<T/SJ.PT-r<T-0J]p�12+95A12i8-0+4MNJC-v1V<uZ[X[< 5?L�=8-0Jqp�-0-H<u<T-Hbmf
+.1V<:L#M2<:RWb:L.-,J.P:-vUd1VLCJ#+.-HGI-H<lJ.Z[3AGI+.-HMNJC-HR6ZgX[<(5dM2L#J.PT-rG0bT+.+4-H<lJ�1V<T-27'G ->�>8hM2<:Rx�m����12i8-0+Cf
MNJC12+4L0���yµ :8M2<YR�� ·e:\��MN+.-Kb:LC-HR�JC1uLCJC12+.-dM2<:R�+.-0JC+4X[-0a2-|J.P:-SG0b:+.+.-H<>J,Z[Xg<(5h´wGI1V<:L.X[LCJ.Xg<T/A12_�J.PT-
_o+.1VUSfq<T-HbT+41V<��lJ.PT-jJC1Nfq<T-HbT+.1V<hM2<:RAX[<:RT-I�S12_�J.PT-jZgX[<(5SX[<lJC1eJ.PT-;JC1Nfq<:-HbT+.1V< � _y12+�p;PT-H<xJ.PT-0+.-
MN+.-xU|b:Z\J.X[iYZ\-KZ[X[<(5mLv=8-0Jqp�-0-H<�<:-HbT+.1V<:L>
`´&JC1wM2<:Rc_y+.1VU J.PT-xLCJ.M2G95k7�1`PYX[L�LCJ.M2G95^12_�-HR:/2-HL
M2Z[Z\1¢p;LrMh_y12+OU�12_�=:+4M2<YG4P:X[<:/AJC1u1mG0G0bT+�X[<&M2<&-H<:GI1mR:X[<T/x´wM2<&-HRT/2-dG0M2<^=8-|iYb:L.PT-HR�1V<>JC1
J.PT-rLCJ.M2G95A_o1VZ[Z\1¢p�-HRh=?3xMSLC-.<>b:-H<:GI-v12_�GI1VUdUdM2<YR:L#M2<:RhJ.PT-H<uM�i812iuGI1VUdUdM2<YRhUxM�52-HL±J.PT-
12+4X\/VXg<:M2ZT-HRT/2-jJ.PT-jG0bT+4+.-H<lJ�-HRT/2-jMN/VM2Xg<�7 �T12+�J.PT-;_o1VZ[Z\1¢p;X[<T/�ZgX[LCJ¨12_¸GI1VUdUdM2<YR:L J.PT-,G0bT+.+.-H<>J
Z[X[< 5xGI1V<:<T-HGIJ.L;_y+.1VU	<T-HbT+.1V< � JC1x<T-Hb:+.1V< �h7
� R:-HGI+.-HM2LC-If�p�-HX\/VPlJ �
	 
,´&5mbT=:JC+OM2GIJ.L 	 _y+.1VU�J.P:-Kp�-HX\/VP>J�12_�J.PT-dG0bT+.+4-H<lJrZ[X[< 5k7�,]_�J.PT-G0b:+.+.-H<>J`Z[X[<(5hX[L±MKamX\+.J.b:M2Z�Z[Xg<(5k�mX\J`GI+.-HMNJC-HL,X\J±p;X[J.PWp�-HX\/VP>J�� 	 7
� RYbTiYZ[X[G0MNJC- �
	 
¨´u°#+.-HMNJC-HL;MK<T-0p Z[X[<(5d_o+.1VU <:-HbT+.1V< � JC1x<T-HbT+.1V< � p;X[J.PWp�-HX\/VP>J 	 7
� Xg<:GI+.-HM2LC-If�p�-HX\/VP>J �
	 
j´ : R:R 	 JC16J.PT-xp�-HX\/VP>J�12_�J.PT-xG0bT+4+.-H<lJ�ZgX[<(5n7 ,Ù_�J.PT-dG0bT+.+.-H<>JZgX[<(5AXgL±MKa?X[+.J.b:M2Z8Z[X[<(5n�TX\J`GI+.-HMNJC-HL,X\J±p;X\J.PWp�-HX\/VP>J 	 7
� Z[1>12i �
	 
 ´6°�+.-HMNJC-HL;Mx<T-0p Z[X[<(5A_y+41VU <T-HbT+.1V< � JC1xX[J.LC-HZ\_spjX\J.PWp�-HX[/VPlJ 	 7
� Ud-0+./2- �
	 
e´	�6-0+./2-HLh<T-HbT+41V< � X[<>JC1c<T-HbT+.1V< � =>3zGI12i?3?X[<:/cM2Z[Z`X[<:iYbTJ.LS12_ � M2LXg<TiYbTJ.L�JC1�� M2<:Rd+.-0iYZ[M2G0X[<:/�M2Z[Zm1?G0G0b:+.+.-H<:GI-HL�12_n<T-Hb:+.1V< � M2L�M2<dXg<TiYbTJ�p;X\J.PK<:-HbT+.1V<
�h721`P:-�G0bT+.+.-H<>J`Z[X[<(5AJ.PT-H<u=8-HGI1VUK-HL±J.P:- 	 J.P6X[<TikbTJ�Xg<lJC1x<:-HbT+.1V< �h7

� <:-I�?J �
	 
�´6°#P:M2<T/2-HL±J.P:-�_y+41VUSfq<T-HbT+.1V<uXg<WJ.PT-�G0bT+.+.-H<>J;Z[Xg<(5dJC1xX\J.L 	 J.PuL.X\=YZ[Xg<T/T7
� 1Vb:JCiYbTJ �
	 
;´&°�+4-HMNJC-HLeM2<^1Vb:JCiYbTJÓfq<T-HbT+41V<��¸p;X\J.P^MwZ[X[<T-HMN+rJC+4M2<YLC_y-0+�_ob:<YGIJ.X\1V<���_o+.1VUJ.P:-jG0bT+.+4-H<lJ�_y+.1VUKfq<T-HbT+.1V<xp;X\J.Pdp�-HX\/VP>J 	 7Q1`PT-,G0bT+.+.-H<>JÓfqZ[X[< 5|GI1V<>J.X[<?bT-HL�JC1|=8-`_o+.1VU
<:-HbT+.1V< � JC1x<T-HbT+41V< �A7

� ikMN+.-H<lJ �
	 
�´Q°±P:M2<T/2-HLSJ.PT-u_o+.1VUSfq<T-Hb:+.1V<QX[<¿J.PT-6G0bT+.+.-H<>JKZ[X[<(5^JC1^J.P:- 	 J.PzX[<TiYbTJÓf<:-HbT+.1V<z12_vJ.PT-wG0b:+.+.-H<>Jd_y+41VUSfq<T-HbT+.1V<¸7�t,_oJC-H<zJ.PT-0+.-6pjX[Z[Z±<T12Jd=8-6M2<�M2GIJ.b:M2Z;Z[Xg<(5
=8-0J]p�-0-H<cJ.PT-x<T-0p _o+.1VUSfq<:-HbT+.1V<^M2<:R^JC1Nfq<:-HbT+.1V<��sXg<^p;P:X[GOP^G0M2LC-xMuamX\+.J.bYM2Z�ZgX[<(5w12_
p�-HX\/VP>J;½dX[L±bYLC-HR�7

� +4-0a2-0+4LC-;´��,-HZ\-0JC-HL�J.PT-jG0b:+.+.-H<>J�Z[X[< 5|M2<:Rx+.-0iYZ[M2GI-HL�X\J pjX\J.PxMeZ[X[<(5|_y+41VU � JC1 � p;X\J.P
J.P:-�L.M2UK-�p�-HX\/VP>J`M2L`J.PT-�12+4X\/VX[<:M2Z�7

À



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

� L.-0JÓf�_ob:<YGIJ.X\1V< �
	 
¸´S°#P:M2<:/2-HL�J.PT-±JC+4M2<:LC_o-0+¨_�b:<:GIJ.X\1V<S12_kJ.PT-±JC1Nfq<T-HbT+.1V<xX[<|J.PT-`G0bT+.+.-H<>JZgX[<(5n���h�Tp;X[J.P �¨½m�:_y12+jL.X\/VUK1VX[R �¸¶N�YZ[X[<T-HMN+ �mM2<YR6»?�:_y12+j1VL.G0X[Z[ZgMNJC12+H7
� L.iYZ[X\J �
	 
�´ °�+.-HMNJC-HLhMc<T-0p <T-HbT+.1V<����S�#p;X[J.P�McL.X[/VUK1VX[RzJC+4M2<YLC_y-0+x_ob:<YGIJ.X\1V<��±M2<:R
Ud1{a2-HL�J.P:-dG0bT+.+.-H<>J�Z[X[<(5w_y+.1VU � JC1�� M2<YR^GI+.-HMNJC-HL�Mu<T-0p Z[X[<(56GI1V<:<:-HGIJ.X[<T/u_o+.1VU
<:-HbT+.1V<�� JC1A<T-HbT+.1V< � p;X[J.PWp�-HX\/VP>J 	 7
�j-HbT+.1V<:L�X[<dJ.P:-;<T-0Jqp�12+65xMN+4-jX[<:X[J.X[M2Z[X430-HR|JC1SM2<d1VbTJCiYb:J�aNM2Z[bT-`12_�½m7Í½|M2<:RxMN+.-,bTi�R:MNJC-HR

LC-.<?bT-H<>J.X[M2Z[Z\3�=?3eMNiYiYZ\3mX[<T/jMvJC+OM2<:LC_o-0+¨_ob:<YGIJ.X\1V<|JC1rJ.PT-#p�-HX\/VP>JC-HRdL.bYU 12_nJ.PT-HX\+¨X[<:iYbTJ.L�p;X\J.P
J.PT-HX\+¨1Vb:JCiYbTJ.L G0Z[X[i:i8-HReJC1�J.PT-±+4M2<T/2-��K¶N7�1;PT-`R:XU78-0+.-H<>J¨JC+4M2<:LC_o-0+ _�b:<:GIJ.X\1V<:L¨MN+4-b��L.X[/VUK1VX[R��
b:L.Xg<T/���+ 		�,��

� A ?���� 	���� � 
 
���Z[X[<:-HMN+ ��M2<YR~M2<~1VL.G0XgZ[Z[MNJC12+H7utvL.G0X[Z[ZgMNJC12+�b:<:X\J.L�UdM2X[<>J.M2X[<~M
LCJ.MNJC-�pjP:X[G4PWX[L#X[<YGI+.-HM2LC-HRW=?3A½m7Í½T¶�MN_oJC-0+`-HM2G4P}bTi�R:MNJC-27Q1`PT-v1VbTJCiYb:J�12_�M2<u1VL.G0X[ZgZ[MNJC12+±b:<:X\J
X[L¨UdMNiYin-HR|JC1rJ.PT-±+OM2<T/2-#f4¶±JC1d¶#=?3|MNi:ikZ\3?Xg<T/,MvJC+OX[M2<T/VZ\-#p#MHa2-`_�b:<:GIJ.X\1V<¸�2p;X\J.PSMvi8-0+4X\1mRe12_
_o1VbT+H�TJC1dJ.PT-eL.b:U 12_¨X\J.L`X[<:iYbTJ.L#M2<:R6X\J.L;LCJ.MNJC-27L1`P:-�X[<:X\J.X[M2ZnM2GIJ.X\aNMNJ.X\1V<6aNM2Z[bT-r_o12+;<T-Hb:+.1V<:L
p;X\J.PhJ.PT-rL.X[/VUK1VX[RWM2<:RWZ[X[<T-HMN+#JC+4M2<YLC_y-0+±_�b:<:GIJ.X[1V<:L�XgL�½m7Í½xM2<:RhJ.PT-�X[<:X\J.XgM2ZYM2GIJ.X\aNMNJ.X\1V<WaNM2Z[bT-
_o12+`1VL.G0X[Z[ZgMNJC12+;b:<:X\J.L±XgLr¶N7Í½m7

��������� � 
 �	�&�,��� � 
( � " ��� � "%$� �&"%����
_' 
 
_$*",+�", �

: /2-H<T12=812JA:ÍLxUK12+4iYPT1VZ\12/23QM2<:R�<T-Hb:+4M2Z`GI1V<>JC+.1VZ[Z\-0+xMN+4-wGI1V<:LCJC+4bYGIJC-HR�=?3QGI1VUe=YX[<YX[<T/&J.PT-
GI1VUdUdM2<YRALC-0J.L�_o12+±GI1V<:LCJC+4b:GIJ.Xg<T/�=81mRT3KM2<:Rx=Y+4M2X[<xXg<lJC1|1V<T-jZgM2<T/Vb:MN/2-vM2<:RxJ.P:-H<A=kb:X[Z[R:Xg<T/
=81?R:3cM2<:Rz=:+OM2X[<QL.X[U|b:Z\J.M2<T-01Vb:L4Z\327Q5mXg<:GI-uM2GIJ.b:MNJC-HR&³C1VX[<>J.LdMN+.-6GI1V<>JC+.1VZ[Z\-HRQ=?3�J.P:-6<T-Hbmf
+4M2Z,<T-0Jqp�12+65�J.P:-}GI1VUdUdM2<YR:Lx_o12+WUK1?RYX\_y3mX[<T/^J.P:-wiYP:M2L.-w1�7�LC-0J0� L8N�O:Q!R_S^T:R)U(V�W_W,T5R�X YGN`Z
M2<:R \_R^O&Q!R)S!T5R_U(V(W(W%T:R�X�Y9N[Zl�NMN+.-v<T12J�Xg<:G0Z[b:RT-HR¸7 1`PT-j+.-HL.b:Z[J.X[<T/�RT-HL.X[/V<xZ[M2<T/VbYMN/2-jGI1V<:L.XgLCJ.L
12_ J.PT-SGI1VUdUdM2<YR:LA� b4��ck� YH��Zl�`W)V=Q��^S=Q)\Y���%S!O��8�,Q!R��!V�� �!X)R)U"!V�^Q!R#�)V�� �!X!R_U%$T�,X#��L_T&X^U#&%':�
X��%L)T8X^U"!�(%':���(R(W�X�Y9N[Z>��Q,L�)�*)X�Y9N[Z>�+��,�Y9N[Z>�#\_V��(N YGN`Z>�5O#��V^O ����L_T5R�Y9N[Zl�&O=V-�_N!X)R�Q!U!O#��V^O��%��L_T5R YGN[Zl�
\)R!O:Q)R)S^T:R)U-�^R^L-)�*)X�YGN`Z>�*\���,"�!L(O�S5X!R�Y9N[Zl� L8N�O:Q!R_S^T:R)U��!R^L-)�*!X YGN`Z>�.�(V_V-,�Y9N[Z>�	/%R�Q%))R�Y9N[Zl�
N,R#0(X YGN[Zl�1,%S5Q!R:N!X�Y9N[Zl��Q!R��!R�Q%T5R:� T5R=X^U�W��_N�O:X%L5V5N YGN[Zl��M2<:R T2,"�)L:X�Y9N[Zl7 1`PYX[LeZgM2<T/Vb:MN/2-
P:M2LeJqp�1}ikb:L.PC?¢i812i~GI1VUdUdM2<YR:L�p;X[J.P~Jqp�1&LCJ.M2G65mLA� � 
O��_o12+�iYbYL.P:X[<T/@?¢i812i:ikX[<T/hJ.PT-AZ[Xg<(5lf
LCJ.MNJC-|JC1AJ.P:-eZ[X[< 5ALCJ.M2G95���M2<:R¿µm·��n_y12+jiYb:L.P:Xg<T/@?¢i812i:iYX[<T/|=812J.P6J.PT-|UK12+.iYP:1VZ\12/23uM2<:RwZ[Xg<(5
LCJ.MNJC-HL|JC1&MwLCJ.M2G95k7 : +412=n12JA:ÍLe=81?R:3�M2<:Rc=:+4M2X[<cMN+.-r³C1VX[<T-HRcJC12/2-0J.PT-0+S=>3~MNJCJ.M2GOP:X[<T/�J.PT-
G0bT+.+4-H<lJdX[<:iYbTJÓfq<T-HbT+41V<cJC1~J.P:-6<T-0p;Z\3cGI+4-HMNJC-HR M2GIJ.b:MNJC-HR~³Ó1VXg<lJS-HM2G4P J.X[UK-6MA³C1VX[<>JdGI1VUSf
UdM2<:R�´ �C�0�²�:/3-T�q�@. PN���.�I�N�:/3-m�q�6.Tdl�e��4¨�y����. F�I²�,12+&��4¨�y����. P5J&I ´�X[Lx-I�m-HG0bTJC-HR�7 #�3 R:-	8Y<:X[<T/
³C1VX[<lJÓfqGI+4-HMNJ.X\1V<�GI1VUdUdM2<YR:LdX[<QM&p#MH3QJ.P:MNJdM#78-HGIJ.Lx=812J.PzGI1V<>JC+.1VZ[Z\-0+dM2<:RzUd12+.iYPT1VZ\12/23QM
GI1V<:<T-HGIJ.X[1V<6=8-0Jqp�-0-H<6=81mRT3xM2<:Ru=Y+4M2X[<uX[L±X[<YR:b:GI-HR�7

: <u-I�TM2UKiYZ\-r12_¨M2<6M2L.L.-HU�=YZ[3Ai:+41?GI-HR:b:+.-rb:L.X[<T/SJ.P:XgL±Z[M2<T/Vb:MN/2-�XgL0�
Mx�O�\�(8>� J�P!`7I>L 1I�N�?4��N� \��O�\�(8>� J�P!`7I>L 1I�N�?4��N� \��O�\�(8>� J�P!`7I>L 1I�N�?4��N� \����\�(8>� J�P!`
IFL>10�N�?4��N� \oR
\:-¢�%/E�7YO�2�q�bJiIb`�d&aFLv���%/E��� J�Ib` K(Lv�C�0�N�I�O�0�±�C�0�²�:/3-T�q�@. P1JTP�`
I>L�\:-¢�%/E�7YO�2�q�bJiIb`�d&aFLv���%/E��� J�Ib` K(Lr�C�0�N�0�4�H�
�.�I�²�5/ -T�q�@. P1J�P!`
IFL /[��1I� JTP!`7I>LW�O�\�(8?� JTP!`7I>LM1I�N�?4��N� \}�O�\�(8>� J�P!`7I>L 10�N�?4��N� \6�����b8>� JTP�`
I>LM10�N�;4��2�i\
�����b8>� JTP!`7I>L 10�N�?4��N� \
��X\/VbT+4-�,�7å¾¿GI1V<lJ.M2Xg<:L6MQLC-.<?bT-H<:GI-^12_eXgUdMN/2-HLuL.PT1¢p;X[<T/zX[<>JC-0+4UK-HR:XgMNJC-�LCJ.MN/2-HL}X[<�J.PT-

GI1V<:LCJC+Ob:GIJ.X\1V<�12_�J.P:X[LAM2L.LC-HUe=YZ\3zi:+.1mGI-HR:bT+4-27 #�-0_y12+.-&M2<>3 GI1VUdUdM2<:RYLAMN+.-�i:+.1mGI-HL.LC-HR�M
+.12=812J GI1V<:L.XgLCJ.L�12_nMrL4X[<T/VZ\-#1VL.G0X[ZgZ[MNJ.X[<T/v<T-HbT+.1V<KM2<YRKMvin1VXg<lJ0� 8:/Vb:+.- ,O7å¾?7ÍMm7 : _oJC-0+ -I�?-HG0b:J.X[<T/
J.PT-�GI1VUdUxM2<:R:L0�9M������b8>� JTP!`7I>L 10�N�?4��N� \W�O�\�(8?� JTP!`7I>L 10�N�;4��2�i\W���\�(8>� J�P!`
IFL 1I�2�;4��N� \h�����b8>� JTP!`7I>L

/



������� 
����$"����	� 
 ��"$)�"$�$��� �.�	����
�
�� 
������!����

��
�����
���
���� �����#"$�

Mm7 =¸7

GN7 R�7

-27 _Ù7

� � � � ��
 ��� �P� °�1V<:LCJC+Ob:GIJ.X[<T/KMd<T-Hb:+4M2Z�fq<T-0J]p�12+65WGI1V<>JC+.1VZ[Z\-HRu/2-H<:12=n12J

-



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

10�N�;4��2�i\ZR���J.PT-u+.12=812JKGI1V<:L.XgLCJ.LS12_jM^L6<?b:MN+.-W12_,_y1Vb:+|+41?R:LKM2<YR�J.P:-u1VL.G0X[Z[Z[MNJ.Xg<T/�<:-HbT+.1V<��
8:/VbT+4- ,�7å¾?7 =¸7 : _oJC-0+h-I�m-HG0bTJ.X[<:/T�h\:-¢�%/E�7YO�2�q�bJiIb` d�aFLQ���%/E�o� JiIb` K(L��.�I�2�I�O�0�&�.�I�N�:/3-m�q�6.iPSJTP!`7I>L¢�vM
LC-HGI1V<:R&<T-Hb:+.1V<}XgLjGI+.-HMNJC-HR^M2<YR}X\J,X[L,MNJCJ.M2G4PT-HR^JC1WJ.PT-SM2GIJ.b:MNJC-HRA³C1VX[<>J,MNJ,J.PT-|-H<:R�12_ J.PT-
<T-0p;Z[3~GI+.-HMNJC-HRQ+.1mR��Q8:/VbT+.-�,�7å¾?7ÍGN7 1`PT-hGI1VUdUdM2<:R:LH�c\:-¢�%/E�7YO�2�q�bJiIb` d�aFL^���%/E��� J�Ib` K(L^�C�0�N�0�4�H�
�.�I�²�5/ -T�q�@. P1J�P!`
IFL¢�`MN+.-6+4-0in-HMNJC-HR�M2<:R�M^J.PYX\+4RQ<T-HbT+.1V< X[LdGI+.-HMNJC-HR�M2<:R�X\JdX[LxMNJCJ.M2G4PT-HR�JC1
M2<T12J.PT-0+�M2GIJ.b:MNJC-HR�³Ó1VX[<>J0�S8Y/VbT+.- ,�7å¾?7ÍR�721`PT-`Z[M2L.J�GI1VUdUdM2<:RYL0�^/[��1I� JTP!`7I>Le���\�(8>� J�P!`
IFL�10�N�;4��2�i\
�����b8>� JTP!`7I>L 1I�2�;4��N� \x�O�\�(8>� J�P!`7I>L 10�N�?4��N� \d�����b8>� JTP�`
I>L 10�N�;4��2�i\N�:MNJCJ.M2GOPWM2<T12J.PT-0+#L6<>bYMN+.-;1V<>JC1
J.PT-v-H<:Rh12_¸J.PT-rZ[M2L.J�+.-0a21VZgbTJC-If4¶�³Ó1VXg<lJ0� 8:/VbT+4- ,�7å¾?7 -27���X\/VbT+.-�,�7å¾?7 _�L.PT1¢p;L�J.PT-v/2-H<T12=812J#p;X\J.P
J.PT-#³C1VX[<>J.L`P:M2Z\_op#MH3hJ.PT+.1VbT/VPuJ.P:-HX\+`UK1{a2-HUd-H<lJj+4M2<T/2-27

��������� 
 
_$	
 �8�! ���� 
 � 
�� � 
 � 
)$� #�! ��"%$ 
�� �	�
����
�� " � � 
 �	�&�,��� � 
( � " ���
� "%$� �&"%����
(' 
 
)$*",+�", �

9,MHamX[<T/ri:+.-HL.-H<lJC-HRKGI1V<:L.JC+4b:GIJ.X\1V<dZgM2<T/Vb:MN/2-HL�_o12+ 1VL.G0X[Z[ZgMNJC12+CfqGI1V<lJC+41VZ[Z\-HRS+.12=812J.L0�V<T-Hb:+4M2Zm<T-0JÓf
p�12+65?LAM2<:R <:-HbT+4M2Z�fq<T-0J]p�12+95QGI1V<>JC+.1VZ[Z[-HRz+.12=812J.Ldp�-}<T1¢p	/VX\a2-}M2<�-I�TM2UKiYZ\-6/21VXg<T/~_o+.1VU
/2-H<T12J]3>i8-�JC1AiYPT-H<T12J]3>i8-v12_¨Md<T-HbT+4M2Z\fq<T-0Jqp�12+65WGI1V<lJC+.1VZgZ\-HRu+.12=812J07 1`P:-r-H<:GI1?RYX[<T/S_y12+;J.P:X[L
/2-H<T12=812J�GI1V<:L4X[LCJ.Lr12_#J.PT-dLCJ.MN+4J.X[<T/wGI1VUdUxM2<:R % ½ � º&
O��Jqp�16i:+41?R:bYGIJ.X\1V<&+4b:Z\-HLH�¸-HM2G4Pcp;X\J.P
Jqp�1^GI1V<:R:X\J.X[1V<mfqL.b:G0GI-HL.L.12+�iYM2X\+OL0��M2<YRcb:LC-HLeJ.PT-WGI1VUdUdM2<:R�LC-0J|_y12+SGI1V<:LCJC+4bYGIJ.X[<T/}<:-HbT+4M2Z�f
<T-0J]p�12+65uGI1V<>JC+.1VZ[Z\-HR6/2-H<T12=812J.LA�

% ½ � º&

% ½ �
	 ½�
'� 	 ½l� ¾��Í½h� % ¶ � ¼��Í½�
 % ½ �
	 ½��c»��Í½�
[=�
�� � � ¶(�Í½�
 % ¶ � º1�Í½�


	 ½l��½��Í½h� /h2 ��� = �X��+���
 � ½��å»2¼!
 
 � = � � � ½�� º&
���
���
�� 
 

�.�I�²�5/ -T�q�@. P1J�P!`
IFLZ4 � »��Í½�


% ¶ �
	 ½�
'� 	 ½l�zº1�Í½h� µ % ¶ � º1�Í½�
#·
	 ½l��½��Í½h� /��-��� � � � ¶(�Í½�
 � ?����c+��(2 4 �
	 ½�


1�1Ki:+.1mR:b:GI-vJ.PT-�M2L.LC-HUe=YZ\3Ai:+.1mGI-HR:bT+.-,_o12+;GI1V<:LCJC+4bYGIJ.X[<T/SJ.PT-r/2-H<T12=812J±J.PT-r+4bYZ\-IfqLC3mLCJC-HU X[L
GI1VUKiYXgZ\-HRuLCJ.MN+.J.X[<:/Kp;X\J.PWJ.PT-�GI1VUxUdM2<:RBGcI�J�K(L!�
¶N7HG�I1J�K(L
»?7HG.PSJTa!`7I>L�GcI�Jed&`7I>LB/[��1I� JTP�`
I>L$G.P1J]K9`
IFL
¾?7NM$G.P1J]K9`7I>L RB/ \:-¢�%/ � Y4�V�q�bJ�I!` d&a�L����%/E��� J�Ib` K(L��.�I�N�0�4�H�^�.�I�N�:/3-m�q�6.iPSJTP!`7I>L 49Jed�`
I>L

/[��1I� JTP!`7I>Ll/W�O�\�(8?� JTP!`7I>L 10�N�?4��N�i\ 49J�K9`7I>L
ºT7NM / �����b8>� JTP�`
I>L 1I�2�;4��N� \ 49J]K9`7I>L R / \5-{��/ � Y4�2�q�!J�Ib`�d&aFL ����/ ��� J�Ib` K(L �C�0�N�0�4�H�
�.�I�²�5/ -T�q�@. P1J�P!`
IFL^49Jed�`
I>L /\� 1�� J�P!`
IFLl/h���\�(8>� J�P!`
IFL 1I�2�;4��N� \n49J]K9`
IFL

¼?7NM¨���\�(8>� J�P!`
IFL�10�N�;4��2�i\d�O�\�(8>� J�P!`7I>L 10�N�?4��N� \K�����b8>� JTP!`7I>L 1I�N�?4��N� \d���\�(8>� J�P!`
IFL�10�N�;.
4��N� \�R�\:-¢�%/E�7YO�2�q�bJiIb` d�aFLW���%/E�o� JiIb` K(Lu�C�0�N�I�O�0�K�C�0�²�:/3-T�q�@. P1JTP�`
I>L \:-¢�%/E�7YO�2�q�bJiIb`�d&aFL
����/ ��� J�Ib` K(L��C�0�N�I�O�0�x�.�I�N�:/ -T�q�6.iP1J�P!`7I>L�/[��1I� JTP!`7I>L6�����b8>� JTP�`
I>L	1I�N�?4��N� \&�����b8>� JTP!`7I>L
10�N�;4��2�i\W���\�(8>� J�P!`
IFLK10�N�;4��2�i\W���\�(8>� J�P!`
IFL 1I�2�;4��N� \

1`P:XgLdZ[M2LCJxL.-.<>bT-H<YGI-612_�GI1VUdUdM2<:RYLxX[LKJ.P:-}M2L.LC-HUe=YZ\3Qi:+41?GI-HR:b:+.-u_y+41VU J.PT-6-I�TM2UKiYZ[-wX[<
LC-HGIJ.X\1V< ,O7å¾?7å¾dM2<:Rui:+.1mR:b:GI-HL#J.P:-r/2-H<T12=812J;X[<�8:/Vb:+.-�,O7å¾?7 _Ù7

¶0½



�����B� ��"+)�"*� �����>��' ���+"$�

£2¤�� Mxª ��ª�§���®��S¬	�(I8§¨ª�©
tv<:GI-WM2<zM2L.LC-HUe=YZ\3ci:+.1mGI-HR:bT+.-A_y12+KGI1V<:LCJC+Ob:GIJ.X[<T/&M�+.12=812JSPYM2Le=8-0-H<¿-I�m-HG0bTJC-HRzM2<:R¿J.PT-
+.-HL.bYZ\J.X[<T/r+.12=812J�X[L�GI1V<:L.JC+4b:GIJC-HR��mX\J.L�=n-HPYMHamX\12+�X[L�-0a²M2Zgb:MNJC-HRAXg<xM!<?b:M2L.X\fqLCJ.MNJ.X[GN� 5?X[<:-HUdMNJ.X[G0L
L.X[U|b:Z[MNJC12+{7�1;PT- 5mX[<T-HUxMNJ.X[G0L�MN+4-vL4X[UebYZ[MNJC-HRx=?3xGI1VUKikbTJ.X[<T/|L.b:G0GI-HL.L.X[a2-,_o+4M2UK-HL�12_sUd1{amX[<T/
³C1VX[<lJ.LvX[<�L.UdM2ZgZ�M2<T/VbYZ[MN+rX[<:GI+.-HUK-H<>J.L,12_�½m7Í½2½T¶K+4M2RYX[M2<:LjJC1{p#MN+4R&J.PT-KRT-HL.X\+4-HR}M2<T/VZ[-27�1`P:X[L
M2<T/VZ\-vX[L�RT-0JC-0+4UdXg<T-HRd=?3d-HX\J.PT-0+#M2<h1VL.G0X[Z[ZgMNJC12+�12+±M|<T-HbT+.1V<�7 tvL.G0XgZ[Z[MNJC12+4L�GI3?G0Z[-j=8-0Jqp�-0-H<Af4¶
M2<:R6¶;M2<:RdJ.P:XgL¨X[L L.G0M2Z\-HRxJC1�J.PT-¨³Ó1VX[<>JA:ÍL¨+4M2<:/2-`12_�UK12J.X\1V<�7�5mX[UxX[Z[MN+4Z\32�NJ.PT-;1VbTJCiYbTJ¨aNM2Z[bT-`12_
Md<T-Hb:+.1V<u_�M2Z[Z[L#p;X\J.PYX[<hJ.PT-�+4M2<T/2-�12_�f4¶�M2<:Rc¶�M2<YRuJ.P:X[L±X[L;L.G0M2Z\-HR6JC1xJ.PT-#³C1VX[<lJA:ÍL;+4M2<T/2-�12_
UK12J.X\1V<¸7 : _yJC-0+,-HM2G4P�bTi�R:MNJC-rJ.PT-�L.JC+4b:GIJ.bT+.-eX[L±J.PT-H<}LC-0JCJ.Z\-HR6=?3uRT-0JC-0+4UdXg<:X[<T/Sp;PT-0J.P:-0+`12+
<T12J�J.PT-±+.12=812JA:ÍL¨GI-H<>JC-0+ 12_8UdM2L.L�_�M2Z[Z[L�1VbTJ.L.X[RT-±X\J.L�_o1>12JCiY+4X[<>J�M2<YReJ.P:-H<S+.-0i8-HMNJC-HR:Z\3�+412J.MNJ.X[<T/
J.PT-v-H<>J.X\+.-rLCJC+4b:GIJ.b:+.-rMN=n1Vb:J�J.PT-r-HR:/2-,12_�J.PT-r_o1>12JCi:+OX[<lJ#<T-HMN+.-HL.J�J.P:-�GI-H<lJC-0+`12_�UdM2L.L±b:<>J.X[Z
X\J`X[L±L.J.MN=YZ\-27

1�1dM2G4P:X[-0a2-�+.12=812J`RT-HL.X\/V<YL�J.PYMNJ`MN+.-r+.12=Yb:L.J�JC1xJC+4M2<:LC_o-0+4M2ZnJC1dJ.PT-r+.-HM2Z8p�12+4Z[R¸�m<:1VX[LC-rX[L
M2R:RT-HRwJC1A-0a21VZ[a2-HR}LCJC+Ob:GIJ.bT+.-HLjL.X[UdX[ZgMN+±JC1AJ.PT-|UK-0J.PT1mR612_;µ0-²·�M2<:R�µÍÀ²·�7 : +.12=812J;RT-HL.X\/V<}X[L
-0aNM2Z[b:MNJC-HR}=>3uL.X[U|b:Z[MNJ.Xg<T/KX\J`J.PT+.-0-eJ.X[UK-HL0�Y1V<:GI-�p;X[J.PT1VbTJ;<T1VXgLC-�M2<:RuJ]p;X[GI-ep;X\J.P6R:X47n-0+.-H<>J
M2UK1Vb:<>J.Lr12_±GI1V<:LCJC+Ob:GIJ.X\1V<~<T1VXgLC-KMNi:iYZ[X\-HR�JC1S³C1VX[<>J�M2<T/VZ\-HL07d�j1VX[LC-dXgLrMNi:iYZ[X\-HR�JC1wM2ZgZ¨GI1V<mf
<T-HGIJ.X\1V<YL±J.P:MNJjMN+4-�<T12J`iYMN+4J`12_¨MdGI3?G0Z[-�M2<:R6X[L;MK+4M2<:RT1VU +.12J.MNJ.X\1V<�X[<WJ.PT-�+4M2<:/2-�12_ �v½m7[¶
+4M2R:XgM2<:L±MN=81VbTJ±-HM2G4Pw12_�J.P:-rJ.PT+.-0-�GI1?12+4R:X[<YMNJC-�M²�mX[LH721`PT-r+.-0J.bT+O<T-HR�8:J.<T-HL.L#12_¨M2<u-0a21VZ[a2-HR
X[<:RYX\a?XgR:b:M2ZsXgLvJ.PT-dp�12+4LCJ�8:J.<T-HL4L�L.GI12+.-d_o+.1VU J.P:-KJ.PT+.-0-dJC+4XgM2Z[L07$#�3�M2R:RYX[<T/uGI1V<:LCJC+4bYGIJ.X\1V<
<T1VX[L.-�JC1uMh+.12=812J,M2<:R}-0aNM2Z[b:MNJ.X[<T/WX\J,Ueb:Z[J.X\iYZ\-�J.XgUK-HL,p;X\J.PwRYXU7n-0+4-H<lJ,+4M2<:RT1VU <T1VX[L.-e-HM2GOP
J.X[UK-2�T-0a21VZ[a2-HRw+.12=812J.L`MN+4-�UdM2RT-�+.12=kb:LCJ#JC1AX[Udin-0+4_y-HGIJ.X\1V<YL�Xg<W+.-HM2Z�f�p�12+4Z[RuGI1V<:LCJC+Ob:GIJ.X\1V<�7

£2¤�
 ��J ª��:¬ §�®¯ª�¦QI�©�
���HPRV® 
#¦���
 R2§QH��
1�1&R:-HUK1V<:LCJC+4MNJC-WJ.PT-uM2RTaNM2<>J.MN/2-HLK12_;/2-H<T-0+OMNJ.X\a2-u+.-0i:+.-HL.-H<lJ.MNJ.X\1V<YLSp�-ub:LC-6**��� F �`�¨M2<
-0a21VZ[bTJ.X[1V<:MN+.3�R:-HL.X\/V< LC3mLCJC-HU _y12+6GI+4-HMNJ.X[<T/�RT-HL.X[/V<:L^µ º2·�7 **��� F � GI1V<:L.XgLCJ.LW12_|L.-0a2-0+4M2Z
RT-HL.X[/V<wGI1V<:LCJC+Ob:GIJC12+4L,M2<:R 8YJ.<T-HL.L`_�b:<:GIJ.X[1V<:L0�:J.PT-SGI1VUKiYXgZ\-0+`_o12+jJ.PT-e/2-H<T-0+4MNJ.X\a2-|+.-0i:+4-HLC-H<mf
J.MNJ.X\1V<�M2<YRzM2<Q-0a21VZ[bTJ.X\1V<:MN+43�M2Z\/212+4X[J.P:U � � : 
e_y12+dL.-HMN+4G4P:Xg<T/^J.PT-uRT-HL.X\/V<zL.iYM2GI-HL07 1`PT-
� : XgL J.PT-,UK1?RYb:Z\-±J.P:MNJ�RT+4X\a2-HL#**��� F �QM2<:RAX\J 12i8-0+4MNJC-HL�=>3Si:+41?GI-HL.L4X[<T/�M�in12ikb:Z[MNJ.X\1V<K12_
RT-HL.X[/V<:L � UK-HUe=8-0+4L�12_:p;P:X[GOP�MN+.-#G0M2Z[Z\-HRx�y� \N�y�¢�7\5-T�5/å�D
�-H<:GI1mRT-HRep;X\J.P�J.P:-�/2-H<T-0+OMNJ.X\a2-�+4-0i:+.-If
LC-H<>J.MNJ.X\1V<�7�5m-HMN+4G4P6XgL�L.J.MN+.JC-HRu=?3hGI+.-HMNJ.Xg<T/dM2<uX[<:X\J.XgM2ZY+4M2<YRT1VU i812iYb:Z[MNJ.X\1V<A12_�X[<:R:X\amX[R:bYM2Z[L
M2<:R�-0a²M2Zgb:MNJ.X[<T/}-HM2G4P¿12_`J.PT-HLC-hp;X\J.P�M}bYLC-0+CfqRT-	8Y<:-HR������n�I�4� 1?-m�EYH���¯�N�:� M�UdMNJ.PT-HUxMNJ.X[G0M2Z
-I�mi:+.-HL.L.X[1V<�_o12+xL.GI12+OX[<T/&J.PT-u/21?1?R:<:-HL.LS12_,M^R:-HL.X\/V<�7 1`PT- � : J.PT-H<zGI+.-HMNJC-HLhL.b:G0GI-HL4L.X\a2-
<T-0p i812iYbYZ[MNJ.X\1V<:L,=?3�LC-HZ[-HGIJ.X[<T/uJ.PT-d=8-0JCJC-0+�Xg<:R:X\amX[R:b:M2ZgL`12_#J.PT-dG0bT+.+4-H<lJri812iYb:ZgMNJ.X\1V<^M2<:R
MNi:iYZ[3?X[<:/hL.UxM2Z[Z¨M2UK1Vb:<>J.Lr12_�a²MN+4XgMNJ.X\1V<^JC16J.PT-HX[+r-H<:GI1?RYX[<T/WJC16i:+.1mR:b:GI-K<T-0p X[<:R:X\amX[R:bYM2Z[L
X[<uMd<:-0p i812iYb:Z[MNJ.X\1V<¸7

1`P:-;Jqp�1KaNMN+4X[MNJ.X\1V<A12i8-0+4MNJC12+4L�J.P:MNJ±MN+.-,bYLC-HRxJC1Si:+41?R:bYGI-;<T-0p X[<:R:X\amX[R:bYM2Z[L�MN+.-��I-T���:.
���¯�N�¿M2<YR��.� YO���^UI�o�k�2���¯�N�:7 �}bTJ.MNJ.X\1V<^GI+.-HMNJC-HLeMh<:-0p Xg<:R:X\amX[R:b:M2Z¸=>3�GI12i>3mX[<T/WJ.PT-SiYMN+.-H<>J
X[<:RYX\a?XgR:b:M2Z?M2<:RxUdM�5mX[<T/�MeL.UdM2Z[ZYG4P:M2<T/2-jJC1eX\J0�?L.b:GOPxM2L�=>3S+.-0iYZgM2G0X[<T/r1V<T-,GI1VUdUdM2<:Rxp;X\J.P
M2<T12J.PT-0+{��i8-0+.J.bT+4=YX[<T/}J.PT-uiYMN+4M2UK-0JC-0+AX[<zM^GI1VUdUdM2<:R�=>3QM2R:R:X[<:/@?²L.bT=:JC+4M2GIJ.Xg<T/�M^L4UdM2Z[Z
aNM2Z[bT-SJC1wX\J0�¸12+eM2R:R:X[<T/@?²R:-HZ\-0J.X[<T/WMuLC-.<?bT-H<:GI-d12_#GI1VUdUdM2<:RYL�X[<&Mu+4b:Z[-e=81mRT327 F -HGI1VUe=YX�f
<:MNJ.X\1V<&J.M�52-HL�Jqp�1wX[<:RYX\a?XgR:b:M2Z[L`M2L�iYMN+.-H<>J.LrM2<:R^GI+.-HMNJC-HL�Mu<:-0p X[<:R:X\amX[R:bYM2Z�=>3&UdM�5mX[<T/uM
GI12i?3}12_ J.P:- 8Y+4LCJ,iYMN+.-H<>JvM2<YR&J.PT-H<�-HX\J.PT-0+v-I�mGOP:M2<T/VX[<:/WMW+Ob:Z\-�pjX\J.P�J.PT-KLC-HGI1V<:R�iYMN+.-H<>J0�
12+v+4M2<:RT1VUxZ\3u+.-0iYZ[M2G0Xg<T/hMhLC-.<?bT-H<:GI-S12_�GI1VUxUdM2<:R:LvX[<}1V<T-S=81?RT3upjX\J.P}MWLC-.<?bT-H<:GI-|_o+.1VU
J.PT-�L.-HGI1V<:RuiYMN+.-H<>J07

¶2¶



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

�,-HL.X\/V<YL�G0M2<~=8-K-H<:GI1mRT-HRcp;X\J.P^-HX\J.P:-0+�J.PT-d/2-H<T-0+OMNJ.X\a2-x+.-0iY+.-HLC-H<>J.MNJ.X\1V<cRT-HL4GI+4X\=8-HR^X[<
LC-HGIJ.X\1V< ,O7å»612+eM}<T1V<mf�/2-H<T-0+4MNJ.X[a2-x+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7h�:12+|RT-HL4X\/V<:Lr-H<:GI1mRT-HRcp;X\J.P^J.PT-x/2-H<mf
-0+4MNJ.X\a2-S+.-0iY+.-HLC-H<>J.MNJ.X\1V<&J.PT-KRT-HL.X\/V<}i:+.12/2+OM2U X[LD8Y+4LCJvGI1VUKiYX[Z\-HR�X[<>JC1uMhL.-.<>bT-H<YGI-|12_�GI1V<mf
LCJC+4bYGIJ.X\1V<dGI1VUdUdM2<YR:L G0M2Z[Z\-HRxM2<xM2L.LC-HUe=YZ\3|i:+.1mGI-HR:bT+4-27;1`PYX[L¨M2L.LC-HUe=YZ\3|i:+.1mGI-HR:bT+.-±X[L J.PT-H<
-I�m-HG0bTJC-HRQ=>3cJ.PT-hR:-HL.X\/V<¿GI1V<:LCJC+4b:GIJC12+SJC1&i:+.1mR:b:GI-AJ.PT-h-H<:GI1?R:-HR¿R:-HL.X\/V<�7��T12+KJ.PT-W<T1V<mf
/2-H<T-0+4MNJ.X[a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<|-HM2G4PKX[<YR:X\amX[R:b:M2Z2X[<�J.PT-�in12ikb:Z[MNJ.X\1V<eX[L�M2<SM2L.L.-HU�=YZ[3ri:+.1mGI-HR:bT+.-
p;P:XgG4PdLCi8-HG0X48Y-HL PT1{p�JC1eGI1V<YLCJC+4b:GIJ�J.PT-jRT-HL4X\/V<�7��^-,X[UdiYZ\-HUK-H<>J¨J.P:X[L M2L4LC-HU�=kZ\3Si:+.1mGI-HR:bT+.-
M2L�MeRT-0/2-H<:-0+4MNJC-ja2-0+OL.X\1V<A12_�J.PT-j/2-H<:-0+4MNJ.X\a2-,+.-0i:+.-HLC-H<>J.MNJ.X\1V<Ap;P:X[GOPxP:M2L�1V<:Z\3KMeL.X[<T/VZ\-;+4b:Z\-
X[<}p;P:X[GOP6J.PT-SGI1V<:R:X[J.X\1V<}M2Z[p�M{3?LrL.bYG0GI-0-HR:LvM2<:RwJ.P:-e=81mRT36GI1V<:L.X[L.J.L;1V<:Z[3u12_�GI1V<:LCJC+4bYGIJ.X\1V<
GI1VUdUdM2<YR:L07N,ÙUKikZ\-HUK-H<>J.X[<T/^J.PT-w<:1V<mf�/2-H<T-0+4MNJ.X\a2-�+.-0i:+4-HLC-H<lJ.MNJ.X[1V< X[<zJ.P:-}L.M2UK-wp�M{3 M2L
J.PT-r/2-H<T-0+OMNJ.X\a2-r+.-0i:+.-HL.-H<lJ.MNJ.X\1V<wM2Z[Z\1{pjL±b:L#JC1db:LC-vJ.PT-�L.M2Ud-r-0a21VZ[bTJ.X\1V<:MN+43AM2Z\/212+4X[J.P:U M2<:R
J.PT-vL.M2UK-,a²MN+OX[MNJ.X\1V<A12in-0+OMNJC12+4L �mJ.PT-,1V<:Z\3dR:XU78-0+.-H<:GI-,=8-0Jqp�-0-H<hJ.PT-jJ]p�1S+.-0iY+.-HLC-H<>J.MNJ.X\1V<:L#X[L
J.PT-dMN=YXgZ[X\Jq3wJC1wP:X\-0+4MN+OG4P:X[G0M2ZgZ\3u+.-Hb:LC-K-HZ[-HUK-H<lJ.L�12_�-H<:GI1mRT-HR^RT-HL4X\/V<:L07dtv<:GI-KM6RT-HL4X\/V<&P:M2L
=8-0-H<WGI1V<:LCJC+4b:GIJC-HR¸�:b:L.X[<T/|-HX\J.PT-0+±J.P:-,/2-H<:-0+4MNJ.X\a2-r12+`<T1V<mf�/2-H<:-0+4MNJ.X\a2-�+.-0iY+.-HLC-H<>J.MNJ.X\1V<��TX\J±X[L
-0aNM2Z[b:MNJC-HR6_o12+;PT1¢p /21?1?R6X[J`X[L±p;X\J.PWJ.P:-�b:LC-0+CfqRT-	8k<T-HR�8:J.<T-HL.L`_ob:<YGIJ.X\1V<�7

£2¤�� ��J ª��Y¬¨§¨®¯ª�¦ ª���� RV­�®����(I8§¨ª�©��dª�¦¨§¨©�ª�� � H¸« MAª���ª�§QR
1�1jRT-HUK1V<YLCJC+4MNJC-�J.P:-�M2RTaNM2<lJ.MN/2-HL�12_m/2-H<T-0+4MNJ.X[a2-�+.-0iY+.-HLC-H<>J.MNJ.X\1V<:L¸_o12+s+412=n12J�RT-HL.X\/V<�p�-L8:+4LCJ
GI1VUKiYMN+4-jJ.PT-,/2-H<T-0+4MNJ.X[a2-j+.-0iY+.-HLC-H<>J.MNJ.X\1V<h12_sLC-HGIJ.X\1V<�,O7å»eMN/VM2X[<:L.J�J.PT-v<T1V<mf�/2-H<:-0+4MNJ.X\a2-,+.-0iTf
+.-HLC-H<>J.MNJ.X\1V<}RT-HL.GI+4X\=8-HRuX[<wLC-HGIJ.X\1V<V,�7å¼S_o12+;J.PT-�-0a21VZ[bTJ.X\1V<u12_�1VL.G0XgZ[Z[MNJC12+jGI1V<>JC+.1VZ[Z[-HRu+.12=812J.L07
�T12+#J.P:X[L�GI1VUKiYMN+4XgLC1V<dJ.PT-,<T1V<mf�/2-H<T-0+OMNJ.X\a2-j+4-0i:+.-HLC-H<>J.MNJ.X\1V<hX[L�X[UdiYZ\-HUK-H<>JC-HRxM2L�M�RT-0/2-H<:-0+Cf
MNJC-KJq3?i8-S12_ /2-H<T-0+4MNJ.X\a2-K+4-0i:+.-HLC-H<>J.MNJ.X\1V<&p;X\J.P}1V<T-Si:+.1mR:b:GIJ.X[1V<w+4bYZ\-2�n<:1WMN+4/Vb:UK-H<>J.L0��1V<T-
GI1V<:R:X[J.X\1V<mfqL.b:G0GI-HL4LC12+�iYM2X\+�p;PT1VLC-xGI1V<YR:X\J.X\1V<~M2Z[p�M{3?L|L.b:G0GI-0-HR:LH��M2<:R~p;X\J.PT1VbTJrJ.P:-x+.-0i8-HMNJ
12i8-0+4MNJC12+�12+�J.PT-xMN=YX[ZgX\Jq3}JC1}G0M2Z[Z¨iY+.1?RYb:GIJ.X\1V<�+4b:Z\-HLH7$1`PT-dUdM²�TX[U|b:U�Z\-H<T/2J.P~12_�J.PT-xi:+.1Nf
R:b:GIJ.X[1V<^=81?RT3&X[L�L.-0J�JC16JC-H<�J.PT1Vb:L.M2<YR~LC3mU�=81VZ[L0��M2Z[Z\1{pjX[<T/6M2L.LC-HUe=YZ\3&i:+41?GI-HR:b:+.-HLr12_±bTi
JC1hJC-H<wJ.PT1VbYL.M2<:Ru12i8-0+4MNJC12+4LjJC1h=n-�-0a21VZ\a2-HR�7D1`P:-�/2-H<T-0+4MNJ.X[a2-e+.-0iY+.-HLC-H<>J.MNJ.X\1V<wP:M2L 8:_oJC-0-H<
i:+.1mR:b:GIJ.X[1V<A+Ob:Z\-HL0�mJ.PT+.-0-eGI1V<:R:X\J.X\1V<TfqL.b:G0GI-HL.LC12+±ikM2X\+4L0�:M2<:RWJ]p�1AiYMN+4M2UK-0JC-0+OL`_o12+`-HM2G4Pwi:+.1Nf
R:b:GIJ.X[1V<A+Ob:Z\-27¨�T12+±J.PT-v/2-H<T-0+4MNJ.X[a2-r+.-0i:+.-HLC-H<>J.MNJ.X\1V<��TJ.P:-vUxM²�mX[U|b:U Z\-H<T/2J.Ph12_�i:+.1mR:b:GIJ.X\1V<
=81?R:3~X[LSLC-0JSJC1 8:_yJC-0-H<QGI1VUdUxM2<:R:LKM2<:R¿J.PT-uUdM²�TX[U|b:U M2Z[Z\1{p�-HRQZ\-H<T/2J.P¿12_jM&GI1VUKikX[Z\-HR
M2L.LC-HUe=YZ\3Wi:+41?GI-HR:b:+.-�X[L`LC-0JjJC1xJC-H<wJ.PT1Vb:L.M2<:Rw12i8-0+4MNJC12+4L#´WJ.PT-�L.M2Ud-eZ\-H<T/2J.PwM2L;p;X[J.PuJ.PT-
<T1V<mf�/2-H<:-0+4MNJ.X\a2-`+.-0iY+.-HLC-H<>J.MNJ.X\1V<�7Q1`PT-#-0a21VZ[bTJ.X[1V<:MN+.3SM2Z\/212+4X\J.P:U bYLC-HRKMvi812iYb:Z[MNJ.X\1V<|12_n1V<T-
P?b:<:RT+.-HRcX[<:R:X\amX[R:bYM2Z[LjM2<YR~p#M2L�+4bY<^_y12+ 8:a2-hP>b:<YRT+.-HR&/2-H<T-0+4MNJ.X[1V<:LeM2<YR~+.-HL.bYZ\J.L�MN+.-AJ.PT-
MHa2-0+OMN/2-e1¢a2-0+jJC-H<uJC+OX[M2Z[L07

1`P:-SR:-HL.X\/V<}i:+.12=YZ\-HU _o12+vJ.P:X[LvGI1VUKiYMN+4XgLC1V<&X[L,JC1ui:+.1mR:b:GI-|+.12=812J.LjJ.PYMNJ�UK1{a2-dM2GI+.1VL4L
J.PT-K/2+.1VbY<:R^M2Lr_�M2LCJ�M2L�i81VL.L.X[=YZ\-�pjX\J.P 8:J.<T-HL.Lv=8-HX[<:/hMu_�b:<:GIJ.X[1V<}12_�J.PT-dR:XgLCJ.M2<:GI-dUK1¢a2-HR
=?3dJ.PT-,+.12=812JA:ÍL�GI-H<>JC-0+±12_sUdM2L4L07Q,Ù<A12+4RT-0+#JC1SR:X[L.GI1Vb:+4MN/2-,L4Z[X[R:X[<:/T� 8:J.<T-HL.L�p#M2L#+.-HR:b:GI-HRA=>3
J.PT-|R:X[LCJ.M2<:GI-�J.P:MNJji81VX[<>J.L±12_¨J.PT-e+.12=812JA:ÍL`=81mRT3Wp�-0+.-|RT+4MN/2/2-HR�M2Z\1V<T/dJ.P:-�/2+.1Vb:<YR�7;5mX[<:GI-
J.PT-+5mX[<T-HUdMNJ.XgG0L,L4X[UebYZ[MNJC12+rRT-0JC-HGIJ.L�GI1VZ[ZgX[L.X\1V<:Lj=YbTJrG0M2<:<:12J�P:M2<:R:Z\-|J.PT-HU Z[X=52-SMhiYP>3mL.X[G0M2Z
RT3m<:M2UdX[G0L�L.X[U|b:Z[MNJC12+�p�1Vb:Z[R¸�V+.12=812J.L�J.PYMNJ�P:M{a2-,GI1VZ[ZgX[L.X\1V<:L�=8-0J]p�-0-H<A=81?RT3|iYMN+.J.L�MN+.-j/VX\a2-H<
M�8:J.<T-HL4L¨12_C30-0+41T7���X[<YM2Z[Z\32�VMv+.12=812J¨p#M2L¨/VX\a2-H<+30-0+.1!8:J.<T-HL.L¨X\_nX\J¨P:M2RKM�LC-.<?bT-H<:GI-±12_n_o1VbT+¨12+
UK12+.-,+.1mR:L�Xg<dp;P:XgG4Px<:1V<T-;12_¸J.P:-j+.1mR:L�p�M2L�iYMN+.J�12_sM�G0Z[1VLC-HRWZ\1>12iAp;X\J.Px12J.PT-0+#+.1?RYL07Q1`P:X[L
GI1V<:LCJC+OM2X[<lJ|p#M2L|Xg<lJC-H<:R:-HRcJC1�52-0-0izJ.PT-WLC3?L.JC-HU _o+.1VU�i:+.1mR:b:G0X[<:/6LCiYX[<:RYZ\3}+412=n12J.Lep;P:XgG4P
p�1Vb:Z[R|<T12J�_ob:<YGIJ.X\1V<�p�-HZ[ZmX[<e+.-HM2Z[X\J]327Q1`PT-�/2+4MNiYPSX[<�8:/VbT+.- ,O7 ºviYZ[12J.L�J.P:- 8YJ.<T-HL.L�12_YJ.PT-�=8-HLCJ
X[<:RYX\a?XgR:b:M2Z¸X[<&J.P:-Kin12ikb:Z[MNJ.X\1V<��8MHa2-0+OMN/2-HRc1¢a2-0+eJC-H<&JC+4XgM2Z[L0��_o12+�=812J.P&J.PT-d<T1V<mf�/2-H<T-0+OMNJ.X\a2-

¶H»



�����P� 
 �V"+' �V���#"+� " � "�� ���	'L' ���$"+� �$"$������"$'L' 
M� ��"$)�"*�+�

0

250

500

750

1000

1250

1500

0 100 200 300 400 500

fit
ne

ss

generation

generative
non-generative

�������	��
 �����P��� -0+._o12+4UdM2<:GI-WGI1VUKiYMN+4XgLC1V<c=8-0J]p�-0-H<¿J.PT-W<T1V<mf�/2-H<T-0+OMNJ.X\a2-hM2<YRc/2-H<T-0+OMNJ.X\a2-
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<:L±1V<6-0a21VZ[a?X[<:/K+.12=812J.L±p;X\J.PW1VL.G0XgZ[Z[MNJC12+`<T-0J]p�12+65mL`_o12+jGI1V<>JC+.1VZ[Z[-0+4L07

¶H¾



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

M2<:Rx/2-H<T-0+4MNJ.X\a2-,+.-0i:+.-HL.-H<lJ.MNJ.X\1V<YL0721`P:X[L /2+4MNiYPxL4PT1{p;L�J.P:MNJ�_oMN+�=8-0JCJC-0+�+.12=812J.L�MN+.-;-0a21VZ[a2-HR
p;X\J.P6J.PT-�/2-H<T-0+OMNJ.X\a2-e+4-0i:+.-HLC-H<>J.MNJ.X\1V< � p;X\J.PwM2<}MHa2-0+4MN/2-K=8-HLCJD8:J.<T-HL.L;12_n³Cb:L.J`1{a2-0+�8:_oJC-0-H<
P?b:<:RT+.-HR 
¨J.P:M2<WpjX\J.PxJ.P:-�<T1V<mf�/2-H<T-0+4MNJ.X[a2-r+.-0i:+.-HLC-H<>J.MNJ.X\1V< � p;X[J.PuM2<uMHa2-0+4MN/2-e=n-HL.J 8YJ.<T-HL.L
12_¨MNi:i:+.1{�mXgUdMNJC-HZ\3*8Ya2-�P>bY<:RT+.-HRE
O7

� M�
 � = 


�������	��
 ������� 1`P:-�J]p�1 =8-HLCJ�1VL.G0X[Z[ZgMNJC12+&GI1V<>JC+.1VZ[Z[-HR +412=n12J.L�-0a21VZ\a2-HR¡b:L.X[<T/�J.PT-Q<T1V<mf
/2-H<T-0+4MNJ.X[a2-�+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7
F 12=n12J.L -0a21VZ\a2-HRKp;X\J.PSJ.P:-`<T1V<mf�/2-H<T-0+4MNJ.X[a2-±+.-0i:+.-HLC-H<>J.MNJ.X\1V<KJC-H<YRT-HRSJC1�P:M{a2-`_y-0pzikMN+.J.L0�

UK1¢a2-HR�M{p 5?p�MN+4RYZ\3uM2<:RwP:M2R}Z[X\JCJ.Z\-�+.-0/Vb:Z[MN+4X[Jq3uX[<uJ.PT-HX[+jLCJC+4bYGIJ.bT+.-27 1`PT-�Jqp�1hUdM2Xg<6_o12+4UdL
12_8Z\1?GI1VUd12J.X\1V<S_y1VbY<:R|p�-0+.-`bYL.X[<T/,1V<T-#12+�UK12+.-±MNi:i8-H<:RYMN/2-HL�JC1riYb:L.PSM2Z\1V<T/v12+�PYMHamX[<T/vJqp�1
UdM2X[<�=81?RT3,iYMN+.J.L�GI1V<:<T-HGIJC-HRe=?3�MjLC-.<?bT-H<:GI-�12_T+.1mR:L¸J.P:MNJ�Jqp;XgLCJC-HReXg<�L.b:GOPeM;p�M{3�J.P:MNJ;8:+4LCJ
1V<T-|P:M2Z\_�12_¨J.PT-�+412=n12Jjp�1VbYZ[Ru+.12J.MNJC-S_o12+.p�MN+OR��YJ.PT-H<wJ.PT-�12J.P:-0+H7D1`PT-�Jqp�1A_�M2LCJC-HLCJ,+.12=812J.L
-0a21VZ\a2-HRSp;X[J.P�J.PT-#<T1V<mf�/2-H<:-0+4MNJ.X\a2-#+.-0i:+.-HL.-H<lJ.MNJ.X\1V<KMN+4-�L.P:1{p;<SX[<!8:/VbT+.- ,O7å¼?7ÍM � 8:J.<:-HL.L#¶2¶./ /
p;X\J.PeºS-j+.1mR:L�M2<YR|Ud1{a2-HL�=?3�Jqp;XgLCJ.X[<T/&
sM2<:R�8:/VbT+.- ,O7å¼?7 = � 8:J.<:-HL.L#¶0½2½2½vp;X\J.PS¾m¶�+41?R:L�p;P:XgG4P
UK1¢a2-HL;=?3Aikb:L.P:X[<:/&
O7
*,-H<:12=n12J.L,-0a21VZ\a2-HR&pjX\J.PwJ.P:-e/2-H<T-0+OMNJ.X\a2-S+.-0i:+.-HLC-H<>J.MNJ.X\1V<&<T12J,1V<:Z\36P:M2R�P:X\/VP:-0+jMHa2-0+.f

MN/2-�8:J.<T-HL.L0��=YbTJ�JC-H<YRT-HR^JC1&UK1{a2-hX[<~MwUd12+.-xGI1V<>J.X[<>b:1Vb:L�UdM2<Y<T-0+H7 : L�p;X\J.P^-0a21VZ[b:J.X\1V<
b:L.Xg<T/uJ.PT-x<T1V<Tf�/2-H<T-0+4MNJ.X\a2-A+.-0i:+.-HLC-H<>J.MNJ.X\1V<���J.PT-A/2-H<T12=812J.LeGI+.-HMNJC-HR¿MNJ�J.P:-d=8-0/VX[<:<:X[<:/h12_
M2<S-0a21VZ[bTJ.X[1V<:MN+.3|+4b:<SP:M2RKMv_o-0pz+.1?RYL¨M2<:Rj³Ó1VXg<lJ.L�J.P:MNJ¨p�1Vb:Z[RSL.Z[1{p;Z\3|L.Z[X[R:-�1V<KJ.PT-±/2+41Vb:<:R�7
,Ó<�UK1VL.Je-0a21VZ[b:J.X\1V<:MN+.3~+Ob:<:L0��_oM2L.JC-0+|/2-H<:12=n12J.LSp�-0+.-h-0a21VZ\a2-HRQ=?3^+.-0i8-HMNJ.X[<T/w+41VZ[Z[X[<T/}LC-0/Nf
UK-H<>J.L�JC1�L.UK1?12J.PT-H<^1VbTJ�/VM2X[J.L�12+�=?3^X[<:GI+.-HM2L4X[<T/uJ.PT-xL4X430-K12_±LC-0/VUK-H<>J.L ?²MNi:i8-H<:R:MN/2-HLeJC1
X[<:GI+4-HM2LC-jJ.P:-vRYX[LCJ.M2<:GI-vUK1{a2-HRwX[<x-HM2GOPu1VL.G0X[ZgZ[MNJ.X\1V<Ain-0+OX\1?R¸7¨t,_sJ.PT-HLC-2�mJ.PT-vJqp�1K_oM2L.JC-HLCJ`MN+.-
J.PT-S/2-H<T12=812JrX[<�8:/VbT+.- ,�7å¹?7ÍMm�¸p;PT1VLC-KLC-0/VUd-H<lJ.LrMN+.-dL4P:MNi8-HR}Z[X=52-|MWGI1VX[Z�M2<:R^X\JvUK1¢a2-HLr=>3
+.1VZ[ZgX[<T/dL.X[R:-0p�M{3?L,p;X\J.P 8:J.<T-HL.Lj12_�¾2¹N½NºuM2<:R&¾2»2¼A+.1?RYL0�kM2<:R}J.PT-|/2-H<T12=812J,Xg<V8:/VbT+4-!,�7å¹?7 =¸�
MWLC-.<?bT-H<:GI-K12_�Xg<lJC-0+4Z[1?G95?X[<:/BHk:ÍLvJ.P:MNJr+.1VZ[Z[L,M2Z\1V<T/Wp;X[J.P�8YJ.<T-HL.Lr»VÀN¼²ºwM2<:R^»2¹ /h+.1mR:L07 : <
-I�TM2UKiYZ\-d12_±J.P:-xUK1{a2-HUd-H<lJSGI3?G0Z[-x12_`Mu/2-H<T12=812Jei:+.1mR:b:GI-HR^p;X[J.P^J.PT-x/2-H<:-0+4MNJ.X\a2-x+4-0i:+.-If
LC-H<>J.MNJ.X\1V<wXgL±X[<�8:/VbT+.-�,�7 À>7
� P:X[Z\-|M2R:R:X\J.X[1V<:M2Z�+4b:<YL`p;X\J.PwJ.PT-S<T1V<mf�/2-H<T-0+4MNJ.X[a2-|+4-0i:+.-HLC-H<>J.MNJ.X\1V<�_oM2XgZ\-HR6JC1hi:+.1mR:b:GI-

RT-HL.X[/V<:L¨UK12+.-;Xg<lJC-0+.-HL.J.X[<T/rJ.P:M2<KJ.P:1VLC-;X[< 8:/Vb:+.- ,O7å¼?�?M2R:R:X\J.X[1V<:M2Zm+4b:<:L�pjX\J.PSJ.PT-`/2-H<T-0+OMNJ.X\a2-
¶Iº



�����C� 
���"$' �V�!�#"$� " � � 
�������' � ��
��D�&"$��� �$"$������"+' ' 
 �
��"$)�"*�+�

� M�
 � = 


�������	��
 ������� 1`PT- J]p�1,=8-HLCJ¸1VL.G0XgZ[Z[MNJC12+�GI1V<>JC+.1VZ[Z[-HR�/2-H<T12=812J.L�-0a21VZ\a2-HR|b:L.X[<T/;J.PT-�/2-H<T-0+OMNJ.X\a2-
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<ci:+41?R:bYGI-HRcM6aNMN+4X\-0J]3^12_`/2-H<T12=812J.Lep;X\J.PcRYXU7n-0+4-H<lJ�L.Jq3mZ\-HL|12_`Z\1?GI1VUd12J.X\1V<�7
1`PT-,UK1VLCJ#GI1VUdUK1V<h_o12+4U 12_sUK1{a2-HUd-H<lJ#_o12+�-0a21VZ[a2-HRA1VL4G0X[Z[Z[MNJC12+CfqGI1V<>JC+.1VZ[Z[-HRx/2-H<T12=812J.L#p#M2L
JC1|+.1VZ[ZnM2Z\1V<T/eL4X[RT-0p#MH3mL0�TM2L�R:1V<T-;=?3dJ.PT-vG4P:M2Xg<:L�Xg<$,�7 /?7ÍM|M2<YR*,�7 /?7 =¸721`PT-j/2-H<T12=812J�Xg<*,�7 /?7ÍG
UK1¢a2-HLKZ[X452-xM2<¿b:<:R:bYZ[MNJ.X[<T/6LC-HM²fqL.-0+.i8-H<lJ07^tv<T-x12_±J.P:-hZ[MN+4/2-0+e/2-H<T12=812J.L|J.P:MNJ|-0a21VZ\a2-HRQX[L
J.PT-�1V<:-�X[<�8:/VbT+.-�,�7 /?7ÍR6pjP:X[G4PubYLC-HL±_o1VbT+`Z\-0/VL;Xg<uM2<6MHp 5?p#MN+4R6p#M2Z45n7
£2¤�� ��J ª��:¬ §�®¯ª�¦ ª ���VH¸¬ ©�I �	�
�VH¸§*��ª�©�� �dª�¦¨§¨©�ª ��� H¸« MAª���ª�§�R

�j-I�?JKp�-6GI1VUKiYMN+.-uJ.P:-h/2-H<:-0+4MNJ.X\a2-6+.-0iY+.-HLC-H<>J.MNJ.X\1V<zMN/VM2X[<:LCJSJ.PT-6<:1V<mf�/2-H<T-0+4MNJ.X\a2-u+4-0i:+.-If
LC-H<>J.MNJ.X\1V<�1V<w-0a21VZ[a?X[<:/x<T-HbT+4M2Z\fq<T-0Jqp�12+656GI1V<>JC+.1VZ[Z\-HR}+.12=812J.L07 1`PT-|L.M2UK- 8:J.<T-HL.L;_obY<:GIJ.X\1V<��
M Ud-HM2L.bT+.-�12_xR:X[LCJ.M2<YGI-~JC+4MHa2-HZgZ\-HR��eXgLwb:LC-HR M2L�p;X\J.P J.PT-¿-I�min-0+OX[UK-H<>J.L6_o12+w1VL.G0X[ZgZ[MNJC12+Cf
GI1V<>JC+.1VZ[Z\-HR�+.12=812J.LWM2<:R =812J.P J.PT-}/2-H<:-0+4MNJ.X\a2-^M2<:R�<T1V<mf�/2-H<T-0+4MNJ.X[a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V< MN+.-
GI1V<(8:/Vb:+.-HRAXg<xJ.PT-vL.M2UK-vp#MH327 1;PT-j+4-HL.b:Z\J.L�_y12+#J.P:XgL�GI1VUKikMN+4X[LC1V<hMN+.-vL.PT1{pj<hXg<*8:/Vb:+.-D,�7 -?�
p;P:XgG4P�GI1V<>J.M2X[<:L�Mj/2+4MNiYPe12_:J.PT- 8:J.<T-HL.L � MHa2-0+OMN/2-HRK1{a2-0+¨JC-H<|JC+4X[M2ZgL>
812_:J.P:-�=8-HLCJ�X[<:R:X\amX[R:bYM2Z[L
-0a21VZ\a2-HR�p;X\J.PcJ.PT-A<T1V<Tf�/2-H<T-0+4MNJ.X\a2-A+.-0i:+.-HLC-H<>J.MNJ.X\1V<¿M2<:R~J.P:-x/2-H<T-0+4MNJ.X[a2-A+.-0iY+.-HLC-H<>J.MNJ.X\1V<�7
: _yJC-0+ JC-H<d/2-H<T-0+4MNJ.X\1V<:L J.PT-±/2-H<T-0+4MNJ.X\a2-j+.-0i:+.-HL.-H<lJ.MNJ.X\1V<KM2GOP:X\-0a2-HRAMrP:X\/VPT-0+ M{a2-0+4MN/2- 8YJ.<T-HL.L
J.P:M2<u+Ob:<:L�p;X\J.PhJ.PT-�<T1V<Tf�/2-H<T-0+4MNJ.X\a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<6R:XgRhMN_oJC-0+j»2¼N½x/2-H<T-0+4MNJ.X\1V<:L;M2<:RWJ.PT-
8Y<:M2Z?/2-H<T12=812J.L�-0a21VZ\a2-HRdp;X\J.PeJ.PT-#/2-H<T-0+4MNJ.X\a2-±+.-0iY+.-HLC-H<>J.MNJ.X\1V<Sp�-0+4-±1V<KMHa2-0+4MN/2-;Ud12+.-#J.P:M2<
JC-H<6J.XgUK-HL#_oM2L.JC-0+;J.P:M2<u+412=n12J.L`-0a21VZ\a2-HRwpjX\J.PWJ.PT-�<T1V<mf�/2-H<:-0+4MNJ.X\a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<�7
��X\/VbT+4-�,�7[¶0½dL.P:1{p;L#J.PT-rJ]p�1K=8-HLCJ`Xg<:R:X\amX[R:b:M2ZgL�-0a21VZ\a2-HR6p;X[J.PAJ.P:-�<T1V<mf�/2-H<T-0+4MNJ.X[a2-r+.-0iTf

+.-HLC-H<>J.MNJ.X\1V<WM2<:R�8:/VbT+.- ,O7[¶2¶,L.PT1¢p;L�J.PT-;J]p�1S=8-HLCJ�/2-H<T12=812J.L�-0a21VZ[a2-HRWp;X\J.PdJ.P:-j/2-H<T-0+OMNJ.X\a2-
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7}�T+41VU�J.P:-hX[UxMN/2-HLeX\J|G0M2<¿=n-hLC-0-H<�J.P:MNJeJ.P:-A+.12=812J.Le-0a21VZ\a2-HRQp;X\J.PcJ.PT-
<T1V<mf�/2-H<:-0+4MNJ.X\a2-S+.-0i:+.-HL.-H<lJ.MNJ.X\1V<&MN+.-KX\+4+.-0/Vb:Z[MN+,M2<:R&P:MHa2-S_o-0p GI1VUdin1V<:-H<lJ.L0��pjPT-0+.-HM2L,J.PT-
/2-H<T12=812J.Lj-0a21VZ\a2-HRwpjX\J.PWJ.PT-�/2-H<:-0+4MNJ.X\a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<wMN+4-eUK12+.-�+.-0/Vb:Z[MN+,M2<:R��YX[<wLC1VUK-
G0M2LC-HL0�nP:MHa2-�Jqp�1x12+;UK12+4-�Z\-0a2-HZ[L±12_�+.-Hb:L.-HR6M2L.LC-HUe=YZ[X\-HL#12_¨GI1VUKi81V<T-H<>J.L07

: L`p;X[J.PWJ.PT-�1VL.G0X[ZgZ[MNJC12+CfqGI1V<>JC+.1VZ[Z\-HRu+412=n12J.LH�:_ob:+.J.PT-0+±+4b:<YL#p;X\J.PWJ.PT-�/2-H<:-0+4MNJ.X\a2-�+4-0i:+.-If
LC-H<>J.MNJ.X\1V<}i:+.1mR:b:GI-HRW+.12=812J.L±p;X[J.P6R:XU78-0+.-H<>J;LCJq3mZ\-HL;12_�Z[1?GI1VUK12J.X[1V<6=YbTJ±_�M2X[Z\-HRWJC1Ai:+.1mR:b:GI-

¶H¼



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

� M�
 � = 


� G�
 � RE


�������	� 
 �����C� � MN+.J;12_�J.PT-�Z[1?GI1VUK12J.X[1V<6GI3?G0Z[-�12_�M2<61VL.G0X[Z[Z[MNJC12+.fqGI1V<lJC+.1VZgZ\-HRu/2-H<T12=812J07

¶H¹



�����C� 
���"$' �V�!�#"$� " � � 
�������' � ��
��D�&"$��� �$"$������"+' ' 
 �
��"$)�"*�+�

� M�
 � = 


� G�
 � RE


����� � ��
 �����P� : aNMN+4X\-0J]3h12_�-0a21VZ\a2-HR�¾(� 1VL.G0X[Z[Z[MNJC12+;+.12=812J.L07
1`PT-HL.-jGI1V<:L.XgLCJ 12_��g+k�mMeLC-.<?bT-H<:GI-j12_�+.1VZ[Z[Xg<T/r+.-HGIJ.M2<T/VZ\-HL�p;X\J.P}¶H¹ -�=kMN+4L �1-{�?M2<AM2L.3?UdUd-0JC+4X[G
+.1VZ[ZgX[<T/u/2-H<T12=812J|p;X\J.P�¾N½V¹}=YMN+OL �O�²�¨M2<¿bY<:R:b:Z[MNJ.Xg<T/uLC-0+.i8-H<lJep;X\J.PQ¾2¾ -6=kMN+4L �O2Y� M6_o1VbT+Cf
Z\-0/2/2-HRwp�M2Z45mX[<T/S/2-H<T12=812J`pjX\J.P6¹2» -K=YMN+OL07

¶{À



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

0 25 50 75 100 125 150 175 200 225 250

av
er

ag
e 

fit
ne

ss

generation

generative
non-generative

�������	��
 �����P� � -0+._o12+4UdM2<:GI-}GI1VUKiYMN+4X[L.1V<Q=n-0J]p�-0-H< J.PT-6<T1V<mf�/2-H<:-0+4MNJ.X\a2-6+.-0iY+.-HLC-H<>J.MNJ.X\1V<
M2<:RuJ.P:-�/2-H<T-0+4MNJ.X\a2-�+.-0i:+.-HLC-H<>J.MNJ.X\1V<w1V<u-0a21VZ\amX[<T/K+.12=812J.L`pjX\J.Pu<T-HbT+4M2Z�<:-0Jqp�12+65?L;_y12+jGI1V<mf
JC+.1VZ[Z[-0+4L07
<T-0p aNMN+4X\-0J.X\-HL,12_�+.12=812J.L,p;X\J.P�J.PT-d<T1V<mf�/2-H<:-0+4MNJ.X\a2-K+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7�1`P:-SXgUdMN/2-HLrX[<�8:/Nf
bT+.-�,�7[¶H»&MN+.-u-I�mM2UdiYZ\-HL|12_j12J.P:-0+d<T-HbT+4M2Z�fq<:-0Jqp�12+65�GI1V<>JC+.1VZ[Z\-HR¿+.12=812J.LS-0a21VZ\a2-HR�p;X\J.P¿J.PT-
/2-H<T-0+4MNJ.X[a2-r+.-0i:+.-HLC-H<>J.MNJ.X\1V<�721;PT-;/2-H<T12=812J±X[<�8:/VbT+.-�,�7[¶H»?7ÍMKX[L�GI1VUdi:+4X[LC-HRhM2Z[UK1VL.J�-H<>J.X\+.-HZ[3
12_�M2GIJ.bYMNJC-HRS³C1VX[<lJ.L#M2<:RuUd1{a2-HL±=?3AM2Z\JC-0+O<:MNJ.X[<T/S=8-0Jqp�-0-H<uiYb:ZgZ[X[<T/�M2Z[Z8X\J.L±ZgX[U�=kL�X[<hJ.X\/VP>J#JC1
X\J.Lj=81?RT36M2<YRw-I�mJC-H<:R:X[<:/AJ.PT-HU!p;P:XgZ\-�JqpjX[LCJ.X[<T/WX\J.LjJC12+4LC1T7�,Ó<�M2<:12J.PT-0+v-0a21VZ[bTJ.X\1V<:MN+43u+4b:<
Mep;PT-0-HZ�fqZ[X=52-;/2-H<T12=812J�p�M2L�-0a21VZ\a2-HRWJ.P:MNJ#UK1¢a2-HL±=>3dbYL.X[<T/�X[J.L�J.M2XgZYJC1SGI1V<lJ.Xg<>b:M2ZgZ\3KJ.bT+4<hX\J.L
=81?R:361{a2-0+�M2<YR&1{a2-0+H� 8:/VbT+.- ,�7[¶H»?7 =¸7 1;PT-S+.12=812JvXg<�8Y/VbT+.- ,O7[¶H»?7ÍGKPYM2L�MN+.J.X[G0b:ZgMNJC-HRd³C1VX[<>J.L
=8-0Jqp�-0-H<^=81?R:36LC-0/VUK-H<>J.L�_o12+�M�5mX[<:R}12_#X[<:G4P>p�12+4USfqZ[X452-SUK12J.X\1V<^M2<YR^X[LvL.X[UdX[ZgMN+;JC1u-HMN+4Z\3
a2-0+4L.X[1V<:L`12_�J.PT-�bY<:R:b:Z[MNJ.Xg<T/KLC-0+.i8-H<lJ;12_;8Y/VbT+.-�,�7 /?7ÍGN7±��Xg<:M2Z[Z\32�TJ.PT-e+.12=812J;X[<�8Y/VbT+.-�,�7[¶H»?7ÍR
X[L M2<d-I�mM2UKikZ\-`12_�Mr+.1VZ[ZgX[<T/rG4P:M2Xg<K12_�LC-0/VUK-H<>J.L�p;PYX[G4PKX[L J.PT-;UK-0J.PT1mRK12_�Z\1mGI1VUK12J.X\1V<AUK1VLCJ
GI1VUdUK1V<YZ\3A-0a21VZ[a2-HR6_o12+`=812J.Pu1VL.G0X[Z[ZgMNJC12+;M2<:Ru<T-HbT+OM2Z�fq<T-0Jqp�12+65uGI1V<>JC+.1VZ[Z\-HRu/2-H<:12=n12J.LH7

£2¤�� �w«;J I�¦¨§CI�
 HPR�ª��%I�G�H¸¦2H¸©�I8§¨®KJLHNM�HPO¸©QHPR Hs¦¨§TI8§¨®¯ª�¦
1`PT-|GI-H<lJC+OM2Z�G0Z[M2XgU	12_¨J.P:XgL;G4PYMNi:JC-0+rX[L`J.P:MNJvb:L.Xg<T/d/2-H<T-0+4MNJ.X[a2-e+.-0iY+.-HLC-H<>J.MNJ.X\1V<:L,X[UKi:+.1¢a2-HL
J.PT-±-0a21VZ\aNMN=YX[ZgX\Jq3e12_nRT-HL4X\/V<:L�=?3|G0MNi:J.b:+4X[<T/rRT-HL.X[/V<KRT-0i8-H<:RT-H<:G0X\-HL�M2<:RxX[UKi:+.1¢a?Xg<T/jJ.P:-`MN=YX[Z�f
X\J]3A12_�J.PT-�LC-HMN+OG4P6M2Z\/212+OX\J.P:U JC1d<:M{a?X[/VMNJC-�J.PT+.1Vb:/VPuZ[MN+./2-�RT-HL.X[/V<uLCiYM2GI-HL;Xg<uMKUK-HM2<:X[<T/2_�b:Z
p#MH327 1`P:X[LxG0M2<�=8-wX[<>J.b:X\J.X\a2-HZ[3�b:<:R:-0+4LCJC1?1?RQ=?3zZ\1>1 5mX[<T/~MNJhLC1VUK-6-I�TM2UKiYZ[-HLd12_v+.12=812J.L
-0a21VZ\a2-HRwp;X\J.PuMK/2-H<T-0+OMNJ.X\a2-�+.-0iY+.-HLC-H<>J.MNJ.X\1V<�7

¶./



������� � �*������� ��
�
!�N" � ��
�
�� 
������!����
 ��
�����
���
���� �����#"$�

� M�
 � = 


�������	��
 ���
����� 1`P:-jJ]p�1K=8-HLCJ#<T-HbT+4M2Z\fq<T-0Jqp�12+65AGI1V<>JC+.1VZ[Z[-HRA+412=n12J.L#-0a21VZ[a2-HRWp;X\J.PAJ.PT-r<T1V<mf
/2-H<T-0+4MNJ.X[a2-�+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7

� M�
 � = 


�������	��
 ���
� � � 1`PT-AJqp�1�=8-HLCJ|<T-HbT+4M2Z\fq<T-0Jqp�12+65cGI1V<>JC+.1VZ[Z\-HR�/2-H<T12=812J.L|-0a21VZ\a2-HR¿p;X\J.P�J.PT-
/2-H<T-0+4MNJ.X[a2-�+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7

¶.-



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

� M�
 � = 


� G�
 � RE


�������	��
 ���
����� t,J.P:-0+,/2-H<:12=n12J.Lv-0a21VZ[a2-HR^b:L.X[<T/AJ.PT-|/2-H<T-0+4MNJ.X\a2-K+.-0iY+.-HLC-H<>J.MNJ.X\1V<�1V<&+4b:<:L
p;X\J.Pu<:1dGI1V<:LCJC+4M2X[<>J.L`1V<wZ[X[Ue=6Z\-H<T/2J.P:L07

»N½



������� � �*������� ��
�
!�N" � ��
�
�� 
������!����
 ��
�����
���
���� �����#"$�

� M�


� = 
 � G�


�������	��
 ��� �_��� �}bTJ.MNJ.X\1V<:Lx12_,M^/2-H<:12=n12JA� � M�
O�#J.PT-u/2-H<T12=812Jd_o+.1VU 8:/VbT+4-�,O7[¶2¶N7 = � � = 
O�
M�G4P:M2<T/2-uJC1&M&Z\1{p`fqZ\-0a2-HZ�GI1VUdin1V<:-H<lJS12_`iYMN+4J.Le+4-HL.b:Z\J.LeX[<�M2ZgZ�1mG0G0bT+.+.-H<YGI-HLe12_;J.P:X[LeiYMN+.J
JC1cP:M{a2-wJ.PT-}G4P:M2<T/2- � � G�
O�±M~L.X[<T/VZ[-WGOP:M2<T/2-}JC1~J.PT-6/2-H<T12J]3>i8-wGOP:M2<T/2-HLAJ.PT-w<?b:Ue=n-0+K12_
P:X\/VPTfqZ\-0a2-HZ�GI1VUKi81V<T-H<>J.L;X[<WJ.PT-r/2-H<:12=n12J;_y+.1VU _y1VbT+;JC1xL.X��87

»m¶



���������	��
�
�
���
�����������
���
�����
���
���� ���!�#"$���%�$"&
���"$'(��

��"$)�"*�+�

: <cM2RTaNM2<>J.MN/2-A12_±J.PT-ART-HL.X\/V<^-H<YGI1?R:Xg<T/VLrJ.P:MNJ|MN+.-x_o1Vb:<:R^pjX\J.P~M6/2-H<:-0+4MNJ.X\a2-x+4-0i:+.-If
LC-H<>J.MNJ.X\1V<WX[L�X[<dJ.PT-vG4PYM2<T/2-HL#J.P:MNJ#G0M2<A=8-,UdM2RT-,JC1eJ.P:XgL�-H<:GI1mR:X[<:/�J.P:MNJ#G0M2<W<T12J�=8-,UdM2RT-
JC1AR:-HL.X\/V<:L#-H<:GI1mRT-HRwp;X\J.PuMx<:1V<mf�/2-H<T-0+4MNJ.X\a2-�+.-0i:+.-HLC-H<>J.MNJ.X\1V<�7 1`PT-�XgUdMN/2-HL;X[<V8:/VbT+.-�,�7[¶H¾
MN+.-�M2<6-I�mM2UKikZ\-rp;P:X[GOPuL.PT1¢p;L±J.PT-r=8-H<T-	8:J.L#12_�+.-HbYLC-rJ.PT+.1VbT/VPWaNMN+4X[MNJ.X[1V<:L`MNi:iYZgX\-HRhJC1dJ.PT-
/2-H<T12=812J�X[< 8Y/VbT+.- ,�7[¶2¶N7 =¸7�°#P:M2<T/VXg<T/rJ.PT-±/2-H<T12J]3>i8-;JC1eM2R:RK+.1mR:L¨JC1�M2<xM2L.LC-HUe=YZ\3|12_nikMN+.J.L
+.-HL.bYZ\J.LdX[<zJ.P:-wG4P:M2<:/2-}JC1¿M2Z[Z±1mG0G0bT+.+.-H<:GI-HLx12_rJ.P:MNJxikMN+.JxX[<zJ.P:-wRT-HL.X\/V<¸�L8:/Vb:+.-V,�7[¶H¾?7 =¸�
M2<:R&MuL.X[<:/VZ\-|GOP:M2<T/2-KJC1uJ.PT-S/2-H<T12J]3>i8-dG0M2<^G0M2b:L.-KJ.PT-KM2R:R:X\J.X\1V< ?²L.bT=:JC+4M2GIJ.X[1V<w12_�MuZ[MN+./2-
<?b:U�=8-0+#12_�iYMN+.J.L0�(8:/Vb:+.-�,O7[¶H¾?7ÍGN7���X\J.PuMK<:1V<mf�/2-H<T-0+4MNJ.X\a2-�+.-0i:+.-HLC-H<>J.MNJ.X\1V<��TJ.P:-HLC-�G4P:M2<:/2-HL
p�1Vb:Z[RW+.-.<?b:X\+.-,J.PT-�L.XgUeb:Z[J.M2<T-01Vb:L#G4P:M2<:/2-HL`12_�Ueb:Z[J.X\iYZ\-vLC3mU�=81VZ[L#X[<hJ.PT-r-H<:GI1mR:X[<:/T7�5?1VUK-
12_ J.PT-HL.-eG4PYM2<T/2-HLrUebYLCJ;=8-eR:1V<T-eL.XgUeb:Z[J.M2<T-01Vb:L.Z\3h_o12+jJ.PT-|+.-HL.bYZ\J.X[<T/dRT-HL4X\/V<6JC1h=8-�amX[MN=YZ\-
´6G4P:M2<T/VXg<T/AJ.P:-|PT-HX[/VPlJj12_ 1V<:Z\3u1V<T-SZ\-0/h12_�MAp�M2Z45mX[<T/A+.12=812J,G0M2<�+.-HL4b:Z\J;X[<�MhL.X\/V<:X48kG0M2<lJ
Z\1VL.L�12_ 8:J.<T-HL.L�´xM2<:RWLC1KJ.PT-HL.-vGOP:M2<T/2-HL`MN+4-v<:12J�-0a21VZ[a²MN=YZ[-,pjX\J.PWM|<:1V<mf�/2-H<T-0+4MNJ.X\a2-r+4-0i:+.-If
LC-H<>J.MNJ.X\1V<�7,tvJ.PT-0+4L0�nL.b:G4P�M2Lji:+.1mR:b:G0X[<T/KMh<T-0p =81mRT3>fqLC-0/VUK-H<>J0�nMN+.-ea?XgMN=YZ\-�p;X[J.P6MAL.-0+4X\-HL
12_;L.Xg<T/VZ\-If�+.1mRcGOP:M2<T/2-HL07�� -0J0��X[<~J.PT-h/2-H<T-0+4M2Z±G0M2L.-hJ.PYX[LeGI1VbYZ[Rc+4-HL.b:Z\J|X[<cM&L.X\/V<YX48YG0M2<>J.Z\3
L.Z\1¢p�-0+rLC-HMN+OG4P^LCi8-0-HR&X[<�GI1VUKiYMN+4X[L.1V<wp;X[J.P}MWL.X[<:/VZ\-eGOP:M2<T/2-KJC1uMx+412=n12Jv-H<:GI1mRT-HR�p;X\J.P�M
/2-H<T-0+4MNJ.X[a2-�+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7
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� �B� � Z\12J¨12_�M2UK1Vb:<>J 12_8G4P:M2<T/2-,X[<KM2L.LC-HUe=YZ\3|i:+.1mGI-HR:bT+4-HL�_y+.1VU¡iYMN+.-H<>J¨JC1eGOP:X[Z[R
a2-0+4L.bYL`G4P:M2<:/2-�X[<�8:J.<:-HL.L#_y12+;JC+4X[M2Z[L±-0a21VZ[a?X[<:/K+.12=812J.L07

1`P:-,/2+OMNiYP:L±X[<�8:/VbT+4-�,�7[¶IºxMN+.-�L4G0MNJCJC-0+;iYZ\12J.L#12_�J.PT-�GI1VUdUdM2<YRuR:XU78-0+.-H<:GI-v=8-0Jqp�-0-H<wM
iYMN+.-H<>J;M2<:RuGOP:X[Z[R;:ÍL±M2L.LC-HUe=YZ\3hi:+.1mGI-HR:bT+.-HL±MN/VM2X[<YLCJ`J.PT-HX\+`GOP:M2<T/2-|X[<�8:J.<T-HL.L#1V<wJ.PT-r+.12=812J
RT-HL.X[/V<Si:+.12=YZ\-HU67 1`PT-HL.-�/2+OMNiYP:L¨L.PT1¢p�J.P:MNJ M2L¨J.P:-`L.X430-#12_nGOP:M2<T/2-;Xg<eJ.P:-±+.-HL.b:Z\J.Xg<T/,R:-HL.X\/V<
X[<:GI+4-HM2LC-HL�X[J�X[L�UK12+.-�ZgX452-HZ\3vJC1j=8-�M2<|X[UKiY+.1{a2-HUK-H<>J�1V<eRT-HL4X\/V<:L¸-H<YGI1?RT-HR�p;X\J.PeM;/2-H<T-0+OMNJ.X\a2-
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�J.P:M2<eJ.PT1VLC- -H<YGI1?RT-HR�p;X\J.PeM`<T1V<mf�/2-H<T-0+OMNJ.X\a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<�7;1`P:X[L¸Ud-HM2<:L
J.P:MNJ�LC-HMN+OG4P^M2Z\/212+4X[J.P:UdLvMN+.-K=8-0JCJC-0+�MN=YZ\-SJC1ub:LC-KZ[MN+./2-KUK1¢a2-HUK-H<>J.L�X[<�J.PT-KRT-HL.X[/V<�L.iYM2GI-
JC1x<:M{a?X[/VMNJC-�J.PT+.1Vb:/VPWJ.PT-�RT-HL.X[/V<uLCiYM2GI-�p;X[J.PWJ.PT-�/2-H<T-0+4MNJ.X[a2-�+.-0i:+.-HL.-H<lJ.MNJ.X\1V<¸7

1`PYMNJ`J.PT-�-0a21VZgbTJ.X\1V<:MN+.3WRT-HL.X[/V<wLC3mLCJC-HU	XgL±J.M�5?Xg<T/xM2RTaNM2<lJ.MN/2-S12_�J.PT-�MN=kX[Z[X\J]3AJC1hUdM�52-
GI1?12+4R:X[<:MNJC-HR|G4PYM2<T/2-HL�p;X\J.P|M;/2-H<:-0+4MNJ.X\a2-#+.-0i:+.-HL.-H<lJ.MNJ.X\1V<SX[L�RT-HUK1V<YLCJC+4MNJC-HR|=>3eX[<:R:X\amX[R:bYM2Z[L
J.M�52-H<S_o+.1VU R:XU78-0+.-H<lJ�/2-H<T-0+4MNJ.X[1V<:L�12_:J.PT-#-0a21VZ[bTJ.X[1V<:MN+.3�i:+41?GI-HL.LH7;1`P:-�LC-.<?bT-H<:GI-�12_kXgUdMN/2-HL
X[< 8:/Vb:+.- ,O7[¶H¼?�?p;P:XgG4PKMN+.-`12_nJ.PT-`=8-HLCJ Xg<:R:X\amX[R:b:M2Z>X[<SJ.PT-`i812iYbYZ[MNJ.X\1V<|J.M�52-H<d_o+.1VU R:X47n-0+.-H<>J
/2-H<T-0+4MNJ.X[1V<:L0�8L.PT1{p J]p�1WG4P:M2<:/2-HLv1?G0G0bT+4+4X[<T/T7`��X\+4L.J0�YJ.PT-|+.-HGIJ.M2<T/VZ\-|J.P:MNJ,_y12+OUdL;J.P:-e=81mRT3
12_YJ.P:-±/2-H<T12=812J¨/21>-HL¨_o+.1VU J]p�1Nf�=?3lf�J]p�1 � 8:/VbT+.- ,�7[¶H¼?7ÍM�
O�>JC1rJ.P:+.-0-If�=>3>f�J.PT+.-0- � 8:/VbT+.- ,�7[¶H¼?7 = 
O�
=8-0_y12+4-dLC-0JCJ.Z[X[<T/W1V<^J]p�1Nf�=?3>f�J.PT+.-0- � 8Y/VbT+.-HL�,�7[¶H¼?7ÍG�fqRE
O7*1`P:-HLC-dG4P:M2<:/2-HL�MN+.-di81VL.L4X\=YZ\-ep;X\J.P
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� ��� � a21VZ[b:J.X\1V<W12_¨MS_y1VbT+.fqZ\-0/2/2-HR6p#M2Z45mX[<T/S/2-H<T12=812J07

M~L.Xg<T/VZ\-uG4P:M2<:/2-61V<�M^/2-H<T-0+OMNJ.X\a2-6+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�=YbTJKG0M2<:<:12Jd=8-6RT1V<T-up;X\J.PzM^L4X[<T/VZ\-
G4PYM2<T/2-d1V<~Mu<T1V<Tf�/2-H<T-0+4MNJ.X\a2-d+4-0i:+.-HLC-H<>J.MNJ.X\1V<�7$1`P:-dLC-HGI1V<:R~GOP:M2<T/2-xX[LvJ.P:-K-0a21VZ[bTJ.X\1V<^12_
J.PT-�/2-H<T12=812JA:ÍL�Z\-0/VLH7 1`P:MNJ�M2Z[ZV_o1VbT+sZ\-0/VL�MN+.-�J.P:-�L.M2UK-�X[<�M2Z[Zl_y1VbT+�X[UdMN/2-HL�LCJC+.1V<T/VZ\3vL.bT/2/2-HL.J.L
J.P:MNJeJ.PT-xL.M2UK-AUK1?RYb:Z\-dX[<&J.PT-x-H<:GI1?RYX[<T/6X[Lr=8-HX[<:/6b:LC-HR^JC1�GI+.-HMNJC-xJ.PT-HU67 : L�p;X[J.P^J.PT-
=81?R:32�nGOP:M2<T/VX[<T/WM2Z[Z�_y1Vb:+vZ[-0/VL,L4X[UebYZ\J.M2<T-01Vb:L.Z[3WG0M2<�=8-SRT1V<T-|-HM2L.X[Z\3up;X[J.PwJ.PT-S/2-H<T-0+OMNJ.X\a2-
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<d=?3dG4P:M2<T/VXg<T/�J.PT-`1V<:-jUK1mR:b:Z\-±J.PYMNJ�GI1V<:LCJC+Ob:GIJ.L J.PT-HU6�>=Yb:J¨p�1Vb:ZgRK+.-.<?b:X\+.-
L.X[U|b:Z\J.M2<:-01Vb:L.Z\3hUdM�5?Xg<T/KJ.PT-�L.M2Ud-�G4P:M2<:/2-�JC1AM2ZgZ8_y1VbT+j1?G0G0b:+.+.-H<:GI-HL±12_¨J.P:-�Z\-0/dM2L.LC-HUe=YZ\3
i:+.1mGI-HR:bT+4-vXg<WJ.PT-�<T1V<mf�/2-H<:-0+4MNJ.X\a2-�+.-0iY+.-HLC-H<>J.MNJ.X\1V<�7
tv<:-;12J.PT-0+#M2RTaNM2<lJ.MN/2-v12_sb:L4X[<T/�M�/2-H<T-0+4MNJ.X\a2-v+.-0i:+4-HLC-H<lJ.MNJ.X[1V<AX[L�J.P:MNJ�=>3K-H<:GI1mR:X[<:/�M2<

12=m³C-HGIJjJ.P:+.1VbT/VP�MALC-0Jj12_ +.-Hb:L4MN=YZ\-�+4bYZ\-HL`_o12+,GI1V<YLCJC+4b:GIJ.X[<:/AX\J0�8X\JjXgL`i81VL.L.X\=kZ\-rJC1A-H<YGI1?RT-SM
G0Z[M2L.L�12_YR:-HL.X\/V<:L07 #�3�-0aNM2Z[b:MNJ.X[<T/,M2<SX[<:R:X\amX[R:bYM2ZNp;X\J.P|R:XU78-0+.-H<lJ�iYMN+4M2UK-0JC-0+OL�JC1vX[J.L�LCJ.MN+4J.X[<T/
GI1VUdUdM2<YRu_oM2UxX[Z[X\-HL�12_¨RT-HL.X\/V<YL±G0M2<6=8-r-0a21VZ\a2-HR��YL4b:G4P6M2L;J.PT-rJ.MN=YZ\-HL;X[<�8:/VbT+.-�,�7[¶H¹wµ ¼¢·�7

£2¤�� ��¬ � � I�©�

tv<:Z[3�X[<�J.P:-�Z[M2L.J�_o-0pQ32-HMN+4L¨P:M2L�J.PT-#GI1VUKiYbTJC-0+CfqM2b:JC1VUdMNJC-HRdRT-HL.X[/V<�12_k+.12=812J.L�L4b:G0GI-0-HRT-HRSX[<
JC+4M2<:L._y-0+.+OX[<T/vRT-HL.X\/V<:L�J.P:MNJ�MN+.-±i:+.1mR:b:GI-HRSX[<SL.X[U|b:Z[MNJ.X[1V<eJC1rJ.P:-±+.-HM2Z�f�p�12+4Z[Ruµ�¶H»N·�7Q1`PT-±<T-I�mJ
G4PYM2Z[Z\-H<T/2-±P:M2L�=8-0-H<SX[<eGI+4-HMNJ.X[<T/rL.b:GOPKLC3?L.JC-HUdL�J.P:MNJ G0M2<|i:+.1mR:b:GI-#RT-HL.X\/V<:L�12_kGI1VUdiYZ\-I�TX\J.X\-HL
GI1VUKiYMN+OMN=YZ\-SJC16+.-HM2Z�f�p�12+4Z[R�+.12=812J.L07$� �mX[L.J.X[<T/WLC3?L.JC-HUdLv_y12+eRT-HL.X\/V<:Xg<T/x+.12=812J.L�PYMHa2-d=8-0-H<
Z[X[UxX\JC-HRW=>3uJ.P:-�+.-0i:+.-HL.-H<lJ.MNJ.X\1V<}J.PT-036b:L.-�JC1x-H<:GI1mRT-|RT-HL.X\/V<:LH7 : L`p;X[J.P6=812J.P6JC+4M2RYX\J.X\1V<:M2Z
-H<T/VX[<:-0-0+4X[<T/|M2<:RWLC12_yJ]p�MN+4-�RT-HL.X\/V<¸�>_o12+#-0a21VZ[bTJ.X\1V<:MN+43xRT-HL.X\/V<WLC3mLCJC-HUdL#JC1S=8-vMN=YZ\-,JC1dL.G0M2Z\-
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� �P� 1`p�1dJ.MN=kZ\-HL±_o+.1VU MK_�M2UdX[Z\3A12_�R:-HL.X\/V<:L07

J.PT-03hUeb:L.J�=8-vMN=YZ\-,JC1KP:X\-0+4MN+4GOP:X[G0M2Z[Z[3K+.-Hb:LC-vUK1mR:b:Z\-HL�J.PT+.1VbT/VP:1VbTJ�MKR:-HL.X\/V<�7¨�T12+`RT-HL4X\/V<:L
JC1�=8-±MN=YZ\-#JC1�+.-HbYLC-±UK1?RYb:Z\-HL�J.PT-±+.-0i:+4-HLC-H<lJ.MNJ.X[1V<dL.G4P:-HUK-`_o12+¨-H<:GI1?RYX[<T/vJ.PT-HU U|b:LCJ¨M2Z[Z\1¢p
X\J07
9j-0+.-Kp�-SPYMHa2-xRT-	8k<T-HR�/2-H<T-0+4MNJ.X\a2-K+.-0iY+.-HLC-H<>J.MNJ.X\1V<:LrM2LvJ.PT-dG0Z[M2L4Lv12_�+.-0i:+4-HLC-H<lJ.MNJ.X[1V<:L

p;P:XgG4PzM2Z[Z\1¢p UK1mR:b:Z\-HL|-H<:GI1mRT-HR�X[<¿J.PT-u/2-H<:12Jq3?in-wJC1~=8-h+4-Hb:LC-HR�X[<¿i:+41?R:bYG0X[<T/�J.PT-6M2G�f
J.b:M2ZjRT-HL.X\/V<�M2<YR P:M{a2-�G0Z[M2XgUK-HRzJ.P:MNJA-0a21VZ[bTJ.X\1V< p;X\J.P�/2-H<:-0+4MNJ.X\a2-w+4-0i:+.-HLC-H<>J.MNJ.X\1V<:LAp;X[Z[Z
X[UKiY+.1{a2-6L.G0M2ZgMN=YX[Z[X\J]327 1s1�L.bTi:i812+.JSJ.P:X[LxG0Z[M2X[U p�-wRT-HL.GI+4X[=n-HRQM^/2-H<:-0+4MNJ.X\a2-w+4-0i:+.-HLC-H<>J.M²f
J.X\1V<zM2<:R M2<�M2bTJC1VUdMNJC-HR�RT-HL.X\/V<QLC3mLCJC-HU�_o12+xGI+.-HMNJ.X[<:/^+.12=812J.L07��jL.Xg<T/^J.P:X[LSLC3mLCJC-HU�p�-
-0a21VZ\a2-HR}1VL.G0X[Z[ZgMNJC12+CfqGI1V<lJC+41VZ[Z\-HRwM2<YRw<T-HbT+OM2Z�fq<T-0Jqp�12+656GI1V<>JC+.1VZ[Z\-HRw+.12=812J.L`_o12+jMAZ\1?GI1VUd12J.X\1V<
J.M2L 5|b:L.X[<T/j=812J.P|Mv<T1V<Tf�/2-H<T-0+4MNJ.X\a2-±M2<:RSM,/2-H<T-0+4MNJ.X\a2-±+4-0i:+.-HLC-H<>J.MNJ.X\1V<�7�1`PT-�+.-HL.b:Z[J.Ls12_kJ.P:X[L
GI1VUKiYMN+OX[LC1V<cL4PT1{p�-HRcJ.PYMNJe=8-0JCJC-0+|+.12=812J.L�p�-0+.-x-0a21VZ[a2-HR�pjX\J.P~J.PT-A/2-H<T-0+4MNJ.X\a2-h+.-0i:+4-HLC-H<mf
J.MNJ.X\1V<^J.PYM2<&p;X\J.P�J.PT-d<T1V<mf�/2-H<:-0+4MNJ.X\a2-d+.-0iY+.-HLC-H<>J.MNJ.X\1V<��sM2<:R&J.PYMNJr+.12=812J.Lv-H<:GI1?R:-HR&p;X\J.P
J.PT-�/2-H<:-0+4MNJ.X\a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<wPYM2R6MdUK1mR:b:Z[MN+`L.JC+4b:GIJ.bT+.-rp;J.P6Md+.-HbYLC-r12_¨M2L.LC-HUe=YZ[X\-HL±12_
GI1VUKi81V<T-H<>J.L07

1`PYX[L�GI1VUKiYMN+OX[LC1V<cPYM2L�L.PT1¢p;<cP:1{p X[UKi812+.J.M2<>J�J.PT-d+.-0iY+.-HLC-H<>J.MNJ.X\1V<�XgL�_o12+eM2<�-0a21VZ[bmf
J.X\1V<:MN+436RT-HL.X\/V<�LC3mLCJC-HU	JC1WL.G0M2Z\-|JC1uGI1VUKiYZ\-I�8�8P:X\/VPmf�iYMN+4J;GI1Vb:<>J,RT-HL4X\/V<:L07D1;PT-e<T-I�mJvLCJC-0i
X[<�M2bTJC1VUdMNJC-HR~R:-HL.X\/V<&X[LvX[<}i:+.1mR:b:G0X[<T/hRT-HL.X\/V<}+.-0i:+4-HLC-H<lJ.MNJ.X[1V<:LvJ.P:MNJrG0M2<^P:X\-0+4MN+OG4P:X[G0M2ZgZ\3
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